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THE MANUFACTURE OF LIQUID 
CARBONIC ACID GAS. 


Since the experiments of Faraday, Pouillet and 
Thilorier on the liquefaction of gases, liquid carbonic 
acid, the preparation of which had long remained in 
the domain of science, and was done only in labora- 
tories, and not without some risk to the preparator 
and his assistants, has become an industrial product, 
of which the applications are numerous. There are 
extensive works now that are daily producing large 
quantities of liquid carbonic acid ond distributing it 
everywhere, and delivering it in a eondition that per- 


Fie. 1.—APPARATUS FOR THE PRODUCTION OF 


CARBONIC ACID. 
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The reader will have obtained an approximate idea of 
the importance of the markets for this new industrial 

roduct. We shall now give a description of the manu- 
acture of it in Paris. 

Liquid carbonic acid is there manufactured by means 
of the Windhausen system of apparatus iustalled in the 
Grenelle works, belonging to the joint stock company 
La Carbonique Francaise, which we have been allowed 
to visit. The manufacture includes: (1) The produc- 
tion of the carbonie acid, and (2) its compression and 
its liquefaction, which permits of delivering it in wetal 
cylinders that constitute true bottles. 

1. Production of the Acid.—Gaseous carbonic acid is 


spheres. The second sucks this gas from the first and 
mmetones it to about 20 atmospheres. Finally, the 
third brings it to the definitive pressure at which it 
will liquefy on cooling. 

The gas, delivered at a mean pressure of 60 atmo- 
spheres by the third compressor, is forced into the con- 
denser, in which liquefaction is effected. 

This condenser. which is represented by the eylindri- 
cal vessel shown to the left in Fig. 2, is made of boiler 
plate and contains 5 worms, whose length is 700 meters 
and whose surface is 70 square meters. The carbonic 
acid traverses these worms in a direction opposite 
that of the water that cools them. A special cock on 


Fie. 3.—BOTTLING BEER UNDER THE PRESSURE OF CARBONIC ACID 
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Fig. 2.—COMPRESSORS AND CONDENSERS.—A, Automatic expansion pressure regulator. 


mits of the manipulation of it with absolute security 
and great precision. 

Liquid carbonic acid is a valuable agent, among other 
things, for the production of artificial cold. 

It is extensively used in brewing for the saturation 
of export beers. In cafes it advantageously replaces 
compressed air for drawing beer from casks and dis- 
tributing it constantly, fresh and foamy, to any story. 

In the mineral water industry, we find it replacing 
the apparatus of direct production and furnishing a 
chemically pure pas. 

We meet with it in medicine, playing the most di- 
verse roles, now as a stimulant and now as a local 
anesthetic. 

For the preservation of food products, it has, accord- 
ing to the assertion of some specialists, an efficacious 
antiseptic action and is of a most easy application. 

In panification, it might even, it is asserted, suppress 
yeast and the manufacture of barm. 

We here limit the enumeration of its varied uses, 


obtained by decomposing natural carbonate of lime by 
an acid. he apparatus are installed in battery form, 
thus permitting of a continuous production. Fig. 
shows the generators of carbonic acid gas obtained from 
chalk and hydrochloric acid, followed by their washers 
and purifiers. 

2. Compression and Liquefaction.—In the installa- 
tion here presented to the reader, the compressors de- 
signed to effect the liquefaction of the carbonic acid 
are connected, to the number of three, which lie paral- 
lel with one another and are fixed upon the motor 
(Fig. 2). These horizontal double-acting pumps are 
distinguished from an ordinary pump only in the selec- 
tion of materials, in the care used in the construction 
of the details, and in the arrangements taken to secure 
the lubrification of the rubbing surfaces. 

The first compressor, of a sufficient capacity to take 
from 100 to 150 kilogrammes of carbonic acid gas per 
hour from the gasometer, at a pressure of from 18 to 
20 centimeters of water, compresses this gas to 8 atmo- 
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Fie. 4—-CHARGING SIPHONS. 


the delivery pipe serves to regulate the exit of the 
liquefied acid and to cause the flow of it to correspond 
production of the compressing pumps. The 
pipe that delivers the liquefied gas terminates in a stop 
cock arranged for connection with the iron cylinders 
serving to hold it, by means of a flexible tube provid- 
ed at its extremities with we nuts, one of which 
screws upon the stop cock of the delivery pipe and the 
other upon the cock of the cylinder to be filled, which 
stands upon the platform of a weighing machine. 

The cylinders, after being connected with the flexible 
tube, are accurately tared while empty. and, in half a 
minute, receive a charge of 10 kilograimmes of carbonic 
acid, representing a volume of about 10 liters. These 
cylinders or receivers that are filled with liquid car- 
bonic acid are of forged iron, and have a capacity of 
about 12 liters, and are registered, like the worms, for 
a pressure of 250 atmospheres. Totheir upperextremity 
is screwed a special cock that forms an integral part of 
the cylinder. 
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Iu the corver of Fig. 2, at A, may be seen the upper 
part of one of these iron cylinders, with its special 
cock and the pressure gauge with which it is connected, 
The liquid carbonie acid is inclosed therein under a 
pressure that rises by 67 atmospheres at the tempera- 
ture of zero. 

The works at Grenelle, which we visited with great 
interest, not only wanufactare liquid carbonic acid, 
but also, and simultaneously, ice designed for public 
consumption. This manufacture is based upon the 

rinciple common to all liquefaction frigorific machines. 
We shall say a few words concerning it. 

The frigorific effect necessary for freezing water in 
an apparatus called an ice generator is obtained 
through the spontaneous vaporization, under a pres- 
sure reduced to 25 atmospheres, of a mass of liquetied 
acid. The ice generator consists of a large reservoir 
filled with a solution of chloride of calcium incongeal- 
able down to 18 degrees below zero. In this bath are 
suspended 450 moulds filled with the water to be frozen. 
There also circulates in it a system of three worms 
through which passes the carbonic acid, whose change 
of state constantly removes enough heat from the solu- 
tion to keep it at a temperature notably below zero. 
The water in the moulds is converted into blocks of ice. 
Every quarter of an hour, 15 moulds of ice are remov- 
ed and are replaced by 15 other moulds, filled with 
pure water. 

The liquid carbonic acid, delivered in iron cylinders, 
is, as we have already stated, used in breweries, where 
it is employed in the saturation, bottling, ete., of beer. 
Fig. 3 represents a bottling apparatus. Here, T is the 
metal cylinder of liquid carbonic acid seat out from 
the works. 

When the cock at the upper part of the apparatus 
ie opened, the carbonic acid enters the keg, B. The 
gas acts by compression and causes the beer to flow 
into botules arranged beneath the reservoir, R. It will 
be understood that, through pressure, it is thus possi- 
ble to cause beer to ascend from a cellar to acafe on a 
story above. Itisin this way that beer glasses are 
usually filled, the beer coming directly from the cask. 

Fig. 4 represents the apparatus designed for the 
charging of siphons of seltzer water. To the /ft of the 
engraving way be seen a workman opening the cock of 
the cylinder of liquid carbonic acid. he gas escapes 
and charges the water contained in the siphons. These 
latter are placed in a cradle that oscillates, so that the 
gas and the water shall be constantly agitated. The 
cradle is covered with wire gauze, in order to pro- 
tect the workman in case of the bursting of the glass 
siphons. 

The industrial manufacture of liquid carbonic acid 
now constitutes an operation of a great importance, 
and furnishes a product whose applications will as- 
suredly become more and more numerous.—La Nature. 


FLOATING SOAPS.* 


FLOATING soaps can be prepared according to vari- 
ous methods, of which two will suffice—the preparation 
from fresh materials and the preparation from trim- 
mings from cocoanut oil soap. This latter will probably 
give a very welcome opportunity to many manufac- 
turers to advantageously dispose of the heaps of trim- 
wings often left over. 

The following is a formula for preparing a white 
floating soap from fresh materials. The color of the 
soap will of course depend largely on the quality of the 
oil used ; 


Pounds, 


Melt the cocoanut oil in the usual manner, filter into 
capacious jacketed kettle or one placed in a water bath 
and heat to about 122° F. Then add the lye, stir well 
for about ten minutes, and then cover up the ket- 
tle. Allow to saponify and then thoroughly stir again. 
The soap will now have the appearance of fine woolly 
grains, 

In the foregoing process but little fire or steam is 
necessary. Twenty-two pounds of well warmed caleium 
chloride solution of 20° F and 88 pounds of hot water 
are now gradually added with constant stirring to the 
curd in the kettle. The soap is worked up thoroughly 
to complete solution, but very little heat is required, 
as it is not necessary to make the soap boil. . 

After obtaining complete solution take a lye cylinder 
full of the soap solution from the kettle, allow it to 
cool to 77° F., and sink a lye hydrometer in the liquid, 
when this will indicate a density of 50° B. This par- 
ticular degree will yield a floating soap having a we- 
dium weight, 

The soap solution is then allowed to cool to 77° F., 
and a stirring kettle filled about one-third full with the 
cooled soap. This aqueous fluid mass is then stirred 
vigorously until transformed to a stiff foam and is then 
put into the flames at once. 

The prescribed temperature of 77° F. must be care- 
fully adnered to, for if heated to a higher temperature, 
say 100° F., or over, much more time will be required 
to work up the liquid into a permanent foam, and 
through the long stirring the foam would be so puffed 
out that the resulting soap would be too light. On the 
contrary, if allowed to coal too much, the soap obtained 
wili be too heavy, because the formation of the foam 
takes place too rapidly, and the soap is not allowed 
sufficient time to swell in the kettle. 

Floating soap should not be dried in a warm room 
nor ina drying oven, as, if this is done, the soap will 
shrink a great deal and become fissured. It is better 
to allow the entire block as it comes out of the form 
to stand for several weeks in an airy light place, 
then cut into tables, allow them to dry for several days, 
and then cut up into bars or cakes. 

Another process, that of making floating soap from 
trimmings, is quite simple. For instance, place 220 
pounds of the trimmings or seraps from cocoanut oil 
soap in a jacketed kettle or on a water bath. To dis- 
solve this about 33 pounds of potassium chloride solu- 
tion of 20° B. and about 132 to 154 pounds of water 
should be added tothe seraps in the kettle, the quan- 
tity of solution and water required being of course de- 
pendent on the degree to which the scraps have dried 
out, 

Considerable heat is applied at first and the seraps 


* Der Seifenfabrikant, Chem. Tr J 


diligently broken up to facilitate their solution. Strips 
and cubes of soap should have previously been passed 
through a planing machine. When very old, dry 
scraps are used, it will frequently prove very difficult 
to effect their solution. In this case solution can be 
accelerated by strewing over the above quantity of 
soap from 2 to 44¢ pounds of salt. 

The trimmings of cocoanut oil soap mentioned in the 
above process should not be from “filled” soap, as 
such, filled for instance with water glass and soda 
crystals, are not suitable for floating soap. The ma- 
terial used for filling renders the soap brittle and coarse, 
and when cut and planed the surfaces of the bars and 
cakes do not become smooth. When used in too large 

uantities salt causes the same result in floating soaps. 

hese “filling” solutions bave also an_ influence 
when measuring the degree of density of the soap solu- 
tion, 

If it is desirable to work in scraps of floating soap, 
they should be added to the already dissolved soap 
mass in the kettle, together with t':e necessary amount 
of water. They will then dissolve very easily. 

When putting the soap solutio. into the kettle for 
stirring. it is advisable to allow it to pass througha 
fine sieve to get rid of any bits «! wood, paper or dirt 
which may be present, 

As to the color of floating soap, it may be said that 
white is by far the favorite color. 

By uring small quantities of tallow or lard in making 
floating soaps they are rendered firmer and more solid 
and also more economical in use. 

The perfume should be added to the soap in the stir- 
ring kettle before the soap begins to form a thick foam. 
The chief perfumes used are lavender, caraway, white 
thyme and fenne! oils. 

This soap can be cut with a fine steel wire ; for plan- 
ing the bars a very fine sharp plane is required. 


NOMENCLATURE OR VERNACULAR IN 
BRICK MAKING.* 


By 8S. K. FLercuEr, Indianapolis, Ind. 


HERE at Indianapolis, one of the first operations of 
the brickmaker is to dig his clay, or turn his clay in 
the field. The term field is used, as we can only work 
the clay 18 to 24 inches deep, and it really requires a 
good sized farm to run a brickyard of any very great 
eapacity; both terms, digging and turning, meaning 
the operation of spading over in the winter or early 
spring all the clay for the season’s work, by first dig- 
ging a trench, say 24¢ feet wide, and as deep as it will 
work, then another strip of similar width, throwing 
the top into the bottom of the trench first dug. This 
brings the bottom clay of the second trench on to of 
the first, and thus the field is dug over. The work being 
paid for by the thousand, counting 64 cubie feet to a 
thousand brick. And no one in this locality would 
think of making brick without first preparing his clay 
in this manner. 

For yards moulding by hand the clay is carted to the 
pits by men called clay carters or pit fillers, where it is 
soaked, meaning that water is applied of sufficient 
quantity to thoroughly percolate through and dampen 
every part. After a oaliciont length of time it goes 
through the tempering process, which is done with a 
aoe ge or mud wheel working on a shaft witha 
ratchet, which causes it to travel inand out until the 
clay has been transformed into the perfect mud state. 
Then the pit is smoothed or slicked down with a 
board called a slicking bvoard, hitched to the wheel 
shaft, on which the driver or pit man will ride around 
a few times until the surface is as smooth as a cement 
walk; this prevents the pit drying out. The mud is 
then taken to the table on a mud barrow by ainud 
wheeler. The moulder sands his table and then rolls 
his walk, by which is meant he throws or sprinkles 
sand on the walk to prevent the mud sticking; and 
with his hands he cuts from the mass in front of hima 
sufficient quantity for one brick, rolls it ou the sanded 
table until he gets it into the proper compact form, and 
then with a quick firm movement drives this mass into 
a mould with such force as to fill every corner. When 
all are filled he caps the mould with his bow, which isa 
short stout bowed piece of wood, with a steel piano 
wire string. The moulds are then taken tothe yard by 
the off-bearer, who dumps them. To give a smooth 
surface to his yard before dumping the brick upon it, 
he lutes it with a scraper of proper form with a steel 
eutting edge, called alute. On the Hudson River all 
the brick dumped on the yard have the rough edge 
caused by the vent in the mould pressed down smooth 
by a boy with a tool called a stamper, made for the 
peepee. They call it patting or stamping them. 

hen sufficiently dry to touch without making fin- 
ger marks they are edged in some localities and turned 
in others, this turning them up on edge to facilitate 
drying. When dry enough they are hacked on hacking 
boards, which are one and one and a half totwo inches 
thick ; here the brick complete the drying, if not all 
ready for the kiln. The hacks are protected from the 
weather by splash boards set up against the sides and 
caps on top. 

The man conveying the brick to the kiln is a brick 
wheeler, wheeling on a brick barrow. On the Hudson 
River, where the brick are shipped to market by boar, 
there is a green brick wheeler and a burnt brick 
wheeler. The man placing the brick in the kiln is a 
“setter” the country over, and the man passing the 
brick from the barrow to the setter is a brick tosser. 
The men working in the kiln after burning are called 
kiln shed men in one place, tossers out in another, and 
brick pitchers in others. 

In kilns we have scoved in one place, and the cased 
up in others, they being one and the same. The kiln 
being first set under the kilu shed, so many stretchers 
wide, meaning the width is a given number of bricks 
lengthwise, and so many bricks high, meaning so 
many bricks on edge. The setting is benches between 
the arches almost universally. The projecting courses 
to form the arches are overhangers in some places and 
jets in others. There are two-brick benches and 
three-brick benches. Above the arches the setting is 
generally 3 on 3. When setting in this way, every two 
brick is called a topping in some localities; in some 
places they are set diagonally across each other. called 
skintling. The kilnis finished out on top with plating 


* A paper read before the National Brick Manufacturers’ Association, 
Indianapolis, 1891.—From the Brickmak-r, 


in most places, but in some it is called flatting, and in 
others s fatting. It is generally double; the first course 
laid with green brick flat, but loose, and the second or 
top of soft or salmon brick, tight. 

The casing or scoving which forms the outer wall of 
this class of kilns is laid up as the setting progresses, 
usually about 12 inches thick at the bottom, and taper- 
ing to 4 inches at top. At the bottom the eyes are 
formed, which are the openings through which to fire 
thearches. Another small opening is formed through 
this casing just opposite the top of each arch, called a 
peep hole, I think, in all localities. 

Daubing the kiln is to plaster it all over with soft 
mud, waking it air tight as near as possible. Propping 
the kiln is bracing it to prevent the expansion by the 
intense heat throwing it open. 

The first thing in burning a kiln is to water smoke 
it, in some sections, drying off in others, and steaming 
in others, all meaning to absorb thoroughly and dry 
out what moisture remains in the brick by slow and 
careful firing, which usually requires from three to 
four days. And right here let me say that I consider 
this one of the most important parts of burning. 1 be- 
lieve that more brick are ruined, more money is lost, 
by improper water smoking or drying off than by any- 
thing else, and it is caused by too much haste. “ Slow 
and steady” should be the motto from beginning to 
end in burning: brick, and when the kiln is blowed out, 
and every eye closed and daubed, and every crack that 
has opened in the casing by the heat is plastered over, 
let no man prevail upon you to give it air until it has 
sufficiently cooled to thoroughly anneal or temper the 
brick. Cold air at this time can do au immense amount 
of mischief. 

Burning in the ordinary kilns with wood, firing for 
the heads, is called mouth firing, and for the center is 
ealled sliding. Firing with coal, baskets hung at the 
mouth of the i are used with short grate bars. 

What are called clamp kilns, or clamps, are kilns 
built with permanent walls. Patent kilns are all built 
with clamps, or permanent walls with furnaces on 
the outside, and it is the manner of construction of 
these furnaces in which the patents are claimed. The 
old Wingard kiln was the first paten: kiln that I know 
of in this country, and about all the others we have 
now are offshocts from it. The great beauty of kilns 
of this character is that the furnace being entirely out- 
side, it becomes a caloric kiln, Coid air cannot reach 
the arches, hot air only reaching the inside of the kiln, 
and with judgment and care there is no reason why 
good brick should vot be the result of burning in any 
of them. In burning the kilns are designated as 
heads, quarters, mwiddles, and centers. 

On yards running by machinery the terms vary. On 
ove large yard down in Connecticut, where the clay is 
deep, itis thrown down by dynamite, discharged by 
electricity. And this yard of Merwin’s is run with the 
system of a first national bank. Here is one man 
called a bank boss or foreman of that department. The 
man who attends to the blowing up business is a bank 
borer. Aud the men who cart the clay to the machine 
are bank cart wen. The man who attends the pug 
will is called a pug mill tender; on other yards he is 
called a pug will man, and at other places he is simply 
pugger. 

Where the clay is shoveled direct from the soak pit 
into the machine the hands are called pit men, also 
pit shovelers. Then there is the sander on yards mak- 
ing in sanded moulds. The man who stands in front of 
the machine and receives the woulds as they come out 
is called a striker in one place, a striker off at another, 
also a moulder and a capper at others. The pallet boy 
is the boy who places the pailets on the dump table. 
The dumper is the man who receives the moulds from 
the striker and dumps the brick upon the pallets. 
The truckers, also called trackers off by some, wheel 
the pallets to the yard for hacking, or to the yards for 
stacking. 

Hacking pallets are usually conveyed to the kiln 
without the brick being removed, the pallets with the 
brick upon them being hacked on brick barrows ar- 
ranged for the purpose, or upon mule trucks. Where 
the rack system is used, the brick are generally taken 
off the pallets and hacked on the barrows or mule 
trucks to be conveyed to the kiln. 

Down in New Orleans, where our friend Blaffer lives, 
the place where the water runs away from the river 
instead of running into it, which is also the home of 
the manly art, bricks too are made in very great quan- 
tities. The Blaffer Brick and Lumber Co. have a yard 
that is a model of neatness. This is a river yard, and 
the clay used by such yards is called batture. It is 
the silt which floats down the river during the high 
water, and settles in pockets or eddies formed to catch 
it. When the water recedes this dries out and is then 
carted outside the levees into great banks ready for 
use. A brick yard has been run at this same place for 
nearly forty years. Each year the river is sure to rise, 
and the silt to come down, and the batture formed for 
another sea on’s work. Back from the river the clay 
is what is called buck shot, because when dug it breaks 
up in little hard square pieces. 

The brick at New Orleans are graded, first. as found- 
ries, which are the softest, and used for lining cruci- 
bles; then the salmon for chimneys. They call their 
best brick bench brick, and all the others clinkers, 
which are used for foundations. On the old yariis 
around New Orleans they use mud or tempering wheels 
that would be a curiosity to a Northern man. They 
are fully 12 feet or more in diameter, with a brvad, solid 
tire and rim. The clay is only about 6 or 8 in. deep in 
the pit, and is simply mashed in tempering it. he 
shaft on which this wheel runs has no ratchet, and the 
wheel is made to travel in or out by being thrown off 
a center at its axis. On these yards they use three 
brick moulds, dumping on narrow pallets split out of 
hemlock. On one of these yards run by an old French 
Creole he told me that his pallets had been in use for 
over 35 years. 

Down in the Old Dominion at Norfolk, where our 
venerable friend Oldfield lives, you will hear the ante- 
bellum vernacular used more than anywhere else in 
the South, and whenever I think of Norfolk it reminds 
me of the sign hung in front of a restaurant on one of 
the back streets of New York. It said, *‘ This is the 
place where good oysters is got.” However, this ver- 
nacular is fast changing, but to this day the work is 
carried on by song. Each man or boy sings as he goes 
throngh with his work or task. After “de wah” the 
colored people did task work. Now they take stints, 
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They used to cut the clay by tasks, so many spits, now 
so many yards. They turned a walk forthe brick, but 
now that the machine has come in, the walk is out of 
use except for the old black Joes. In burning, the old 
eolored man glistered his kiln if not settling to suit 
him, now he rustles it if he wants more heat. The oid 
man off-bore the brick, the young man carries or tracks 
them off. The old man done finish his day's work, the 

oung man getsin the day. ‘The old man was done on 
Raturday, the young man is through the week. The 
old man on Saturday received his rations and went 
away happy, singing a hymn, the young man presents 
himself as prowptly for his pay as though his skin 
were white, and counts his mouey to see that he has 
not been cheated. 

In most places brick that come from the machine 
imperfect are called muleys, and those that are left on 
the yard as unfit to into the kiln are called old 
hidés. If some part of the kiln gets too hot you are 
apt to haveclinkers, or brick melted together, or vitri- 
fied. Areh brick which are blackened on ove end are 
ealled nigger heads. On the yards where coal dust is 
used, if it is not properly distributed and mixed, some 
brick will be swelled or puffed out ; these are called 
lammies. The terms for the different brick in the kiln 
almost all over the country will run as arch, or eye 
brick, bench brick, back stretchers, face brick, pavers, 
select hard fronts, light fronts, alley fronts, salmond, 
soft and headers, which are the brick up the heads, one 
end hard, the other salmond. Kiln run and merchant- 
able mean foundation, fronts and flue, sufficient for 
building, butin this locality does not mean the entire 
run ofthe kiln. Pavers do not belong under that head. 
In Cambridge, Mass., the terms up and down hard 
mean the whole kiln except the very. soft at top. 
Where coal dust is used these heads are made especial- 
ly with an extra quantity and burn hard but dark. In 
Cambridge there are six yards making over sixty mil 
tion sand moulded brick per year and three other yards 
making over eight million water struck or slop brick. 


The clay for making these slop brick is taken direct} - 


from the bank toa drying yard, torn to pieces by a 
harrow, when dry, is rolled and harrowed again, then 
goes to a soak pit directly behind the machine. This 
is the only place I know of slop brick being made to 
auy great extent at the present day. 

In burning with natural gas I have been unable to 
get hold of any new terms, except in one locality they 
go through with a performance at the end of the opera- 
tion, just before closing the kiln, they call blasting. It 
is a sort of a farewell. They turn on a full head of gas 
and shoot the flames 15 to 2€ ft. out through the top 
of the kiln, and a blasted performance I eall it. In 
some localities they blast every hour. Another place 
where they make splendid burns the flame is driven 
up until just before closing it comes through the top 
in little long flames,say a foot high, called candle sticks, 
and when the candle sticks are well through, they close 
her up. 


INEXPENSIVE MERCURIAL AIR PUMP. 
By R. W. Woop, Jr. 


For the benefit of those who have felt the need of a 
good mercurial air pump, but have been unable to pro- 
cure one, owing to their high cost, I give directions 
for the manufacture of a serviceable and, at the same 
time, inexpensive article, which will do as good work 
as any on the market. The cost should not be over $3 
exclusive of the mereury, which will probably raise the 
whole bill to $10. This may seem high, but mercury 
is a good investment, if not allowed too much freedom, 
and may be sold for about the same amount, when its 
use is no longer required. 

Alittle skillin glass blowing and welding is neces- 
sary. An hour's practice, however, should enable any 
one to perform the simple operations required in unit- 
ing the tubes of the apparatus. The materials neces- 
sary for the construction, are as follows : a piece of soft 
glass tubing 5 ft. long, with a bore of about 3 of an 
inch (1 centimeter); three pieces, each 5 ft. long, with a 
bore of ,4 of an inch, having fairly thick walls, say + 
inch. If the bore is much over 7, of an inch, the 
pump will not produce a good vacuum. ‘Two or three 
feet of thick-walled rubber hose (the kind known as 
“combustion hose”), to connect the pump with the 
vessel to be exhausted ;a quart bottle and a brass 
screw clamp. There will also be required a blast lamp 
or blow pipe for welding the glass. I shall presuppose 
that the reader understands how to unite glass tubes, 
and weld T joints. If he does not, he may learn ina 
few minutes from any one accustomed to glass blow- 
ing or by perusing any book on the subject.* 

The large tube is to be drawn down to half its dia- 
meter about an inch from one end. The bore of this 
contracted portion should be too narrow to admit one 
of the smaller tubes. Ata distance of 15 in. from this 
end a U bend is to be made. To make a good bend, 
it is best to heat the tabe in the broad flame of a 
fishtail burner, turning it constantly. A similar bend 
should be made 10 in. from the end of one of the small 
tubes. This bend should be made as uniform and even 
as possible, as it is here that the mercury does its pump- 
ing. A piece about two feet long is to be cut from one 
of the small tubes and welded into the U bend on the 
outside, after the manner of a T joint, the wall of the 
bend being first blown out. Before welding this piece 
on, itis a good plan to blow a small bulb about 6 in. 
from the end next the joint. To prevent the bend from 

ming distorted during the process, it is necessary 

to tie the two parallel arms to pieces of cork placed 
tightly between them; this keeps them parallel while 
the bend is softened, and prevents their twisting. A 
vee of hose should be slipped over the short arm, to 
low through, during the welding, the other openings 
being closed of course. In order to make a good joint 
that will not crack on cooling, it is necessary alter- 
nately to blow out and melt down the walls, being care- 
ful that no rupture takes place. This is the most diffi- 
cult om of the job, and it is well to practice on some 
small pieces before trying to unite such long tubes. A 
piece must now be welded on to the short arm, of such 
a length that, when it is inserted into the cup on the 
lower end of the large tube, the T joint shall be at 
least five inches below the upper end of the large tube. 
The diagram will explain this. Of course if it is pos- 
sible to get a tube eight feet long, this last process can 
be omitted, the long U being made of one piece. The 


* Practical Glass Blowing, Maen & C2. 
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upper arm of the T is to be bent at right angles above | 


the bulb, as shown in the diagram. 

The tubes are now ready to be mounted. A board 
seven feet high and ten inches wide should be firmly 
fastened in an upright -position to a base, and the 
tubes mounted as shown. The lower bend of the 
tube should be onaperes by half of a la cor 
firmly fastened to the ened and the tube itself se- 
curely bound down by strips of leather. Theshort arm 
of the long U should be inserted in the little cup, and 
the bend sappenses by a good sized screw, B, covered 
with a bit of rubber tubing, the long arm being raised 
from the board, say half an inch, by putting a small 
cork under it eight inches from the bottom, and strap- 
ping it down upon this with astrip of leather, C (a hole 
should be bored where the bulb comes). The cup 
should now be filled with some strong, air tight cement. 
Sealing wax will do, but is rather too brittle. The best 
thing forthe purpose isa mixture of pitch and gutta- 
percha, melted ther and applied hot. Care should 
be taken not tolet it get under the bottom of the 
small tube, thus plugging it up. 

The tubes now form a continuous system, and the 
reservoir for the mercury is the only remaining piece to 
be made. The bottom should be cut off a quart bot- 
tle, by winding a string around it, soaking in alco- 
hol, igniting, and finally plunging into cold water. A 
better plan, rac is to bore a hole in the bottom of 
the bottle with a broken file, kept moistened with a 
solution of camphor in turpentine. A perforated rubber 
stopper, fitted witha short glass tube, is inserted, and 
this is connected with a 40 inch glass tube by means of 
a short piece of combustion hose. This tube runs down 
the large one, and its bottom should be at least 32 inches 


A NEW MERCURIAL AIR PUMP. 


below the T joint. A brass screw clamp should be put 
on the connecting hose, to regulate or stop the flow of 
the mercury, D. The bottle must be supported, in an 
inverted position, directly over the tubes, by means of 
a@ wooden bracket. 

A glass funnel passes through the hole in the bottom 
of the bottle; this contains a cone of filter paper having 
a small hole in the bottom. Ali impurities in the mer- 
oy will cling to the paper, which should be changed 
often. 

The bottom of the long arm of the U shouid dip into 
a small test tube, G, furnished with a broad lip. The 
lip ean be made by heating the mouth of tne tube and 
then poking it out with a smooth iron nail. The wer- 
cury flows out through the lip and is caught in a basin 
beneath. If the bottom of the long tube is bent up at 
two right angles, thus, L, the test tube may be dis- 
pensed with, and the mercury allowed to fall directly 
into the dish. 

To run the apparatus a good sized cup of mercury 
will be required. The more mercury there is, the less 
trouble there will be in continually transferring it from 
the basin to the reservoir. Close the clamp first, also 
stop the exhaust tube at E, then pour the mercury into 
the funnel. It will ran through in a few minutes, leav- 
ing a black scum on the paper unless pure. Now open 
the cock a little, and the tubes begin to fill, the fluid 
rising in a double column in the large and siuall tubes, 
As soon as it reaches the T it will flow over and down, 
dragging air from the exhaust tube. Stop the flow. 
You will notice that the column in the large open tube 
does not rise above the T; hence it cannot overflow. 
Make a paper scale, divided into 30 inches, and duly 
marked; paste this beside the large tube, so that the 
top of the scale is opposite the top of the wercurial 
column. Everything is now ready for the process of 

Connect the exhaust tube with the vessel 


,| tween them wil 


(say a Geissler tabe, F) by means of a piece of combus-* 
tion hose, which should fit very tightly over the tubes. 
Open the cock a little, and the drops of mercury imme- 
diately begin to tumble over the bend, and go chasing 
each other down the long tube. They should go over 
quite slowly, say two a second, and the spaces be- 
be quite long at first. Notice the 
mercury column in the large tube ; it is falling rapidly, 
and ~~ observing the scale you may know exactly how 
the exhaustion is proceeding. When the column reaches 
the 15-inch mark, exactly one half of the air has been 
removed from the vessel. As the exhaustion proceeds, 
the air between the falling drops becomes thinner and 
thinner, and finally we have a solid column in the long 
tube, standing 30 inches above the mouth of the test 
tube, upon which the drops fall with a sharp metallic 
click. ° This hammering of the pump shows that the 
exhaustion is very perfect, the air being too thin to 
serve as an elastic cushion. The pump should be al- 
lowed to hammer away fora few minutes, when the 
vessel may be disconnected, either by fusing the glass 
tube connecting it with the hose or in any way that is 
desired. Care must be taken to keep the reservoir sup- 
ayy by transferring the mercury from the basin to it. 
t is best to have two basins, and exchange them at 
intervals. With this pump, Geissler and Plucker tubes, 
or small electric lights, may be exhausted, and any ex- 
paesncete requiring high vacua may be performed. 
he writer has obtained a vacuum so perfect that a 
Crookes radiometer would not run init. This makes 
an excellent test for such a pump: Cut off the tip of 
the tube through which the radiometer was exhausted 
(it spoils the instrument, of course) and connect it with 
the exhaust tube. When the exhaustion has reached 
avery perfect state, the vane will begin to turn, if ex- 
to strong daylight. This is an excellent vacuum, 
ut if the pump is a good one, and is allowed to run on 
for some time, the tenuity of the air will be such that 
the vane will cease to turn. The radiant energy of the 
molecules becomes too feeble to cause rotation. You 
may connect the radiometer by a T joint asa perma- 
nent fixture of the pump, R._ It serves as an excellent 
gauge. The height of the column in the large tube 
does not measure the extreme tenuity. It only shows 
the pressure in the early stages of the process. 


THE SPIROGRAPH. 


ALL draughtsmen, architects and engineers who 
have to draw curves will appreciate the advantages 
that may be offered bya ly practical and rapid pro- 
cess. 

It is customary to draw volutes by the geometrical 
two or four center method, but every one knows how 


Fig. 1.—THE SPIROGRAPH. 


long it takes to do this, and how little precision there 
is, on account of the difficulty presented by the june- 
tions of the successive ares. ; 

Struck by these inconveniences, several inventors 
have devised special apparatus for drawing volutes in a 
continuous line, but all such instruments had the same 
defects, viz., they were difficult to use and were very 
expensive. 

he spirograph that we present to our readers, and 

which was invented by Mr. De Baecker, an engineer, 
gives spirals that are absolutely regular, and, more- 
over, the manipulation of it is one of the easiest of 
matters. 

It is somewhat in the form of a r of com 
the drawing leg of which (Fig. 1) is fixed by a spring, a, 
to a sleeve, b, capable of revolving around the leg. ¢, 
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Fig. 2.--SPECIMEN OF DRAWINGS OBTAINED 
WITH THE SPIROGRAPH. 


and mage | vertically upon it. A binding screw, d, 
permits, when necessary, of firmly holding the sleeve, 
so as to convert the spirograph into ordinary compasses, 
Another screw, ¢, regulates the distance of the pencil 
holder from the fixed leg, c. At the base of the latter 
there is a socket in which may be held, by means of the 
screw, Jf, one of a graduated series of dry points. Near 
the socket there is a small aperture into which is passed 
a thread that is attached at its other extremity to the 


base of the drawing leg. 
In order to draw, we take the button, g, in the left 
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hand and hold the leg, c.in an invariable vertical 
position, and with the right hand give the sleeve a 
rotary motion. 

This motion causes the thread to wind around the 
drawing point and forces it to approach the dry point 
in describing infinitely sinall arcs whose radii continue 
gradually to increase. We thus obtain an evolute of 
a circle having regularly spaced spirals. The curve 
obtained may be right-handed or left-handed, accord- 
ing to the direction in which the sleeve is turned 
(Fig. 2). 

As the distance apart of the spirals is equal to the 
development of the circumference of the dry point in- 
e by the thickness of the thread, a series of oT 
jay owe of increasing diameter will permit of practical- 
y drawing spirals of any interspacing desired. Either 
a pencil or av ink drawing may be made with the ap- 
paratus. 

Made of metal, the spirograph will be highly ap- 
preciated by draughtsmen, engineers, and architects, 
to whom it will prove a saver of time; made of wood, 
and of a larger size, it will prove very useful for black- 
board drawing in schools. Fivally, it will be of service 
to sculptors and modelers. 


NEW REGISTERING BAROMETER. 
WE have often had occasion to bring Mr. Redier’s 


registering apparatus to the attention of our readers, 
and we long ago described the large registering ba- 
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Fie. 1.—REDIER'S NEW REGISTERING 
BAROMETER 


rometer devised by this learned constructor for ob- 
servatories and meteorological stations. 


rowetric curve of the day with that of the days pre- 


ceding. 

In Mr. Redier’s new apparatns the recording cylinder 
is made of a white material that can be cleaned like 
enawel, porcelain, or celluloid, .In measure as it re- 
volves, the old dots are effaced in order to make way 
for those that are to follow. This arrangement, we re- 
peat, is very ingenious, for the changing of paper on 
the cylinder is an annoyance that many observers 
would be pleased to avoid. 

The adoption of a permanent receiver of white ma- 
terial does not exclude the use of paper for meteorolo- 
gists who would like to preserve their documents. The 
white material can be replaced by paper at will, and 
vice versa. 

In Fig. 2 we give a fac-simile of a fragment of a 
carve obtained by the new registering apparatus. It 
is clearly seen that the curve is formed of small equi- 
distant dots. These latter are made upon a 
every twenty minutes. They are well formed and 
sufficiently close together to give the impression of a 
continuous line. 


THE STATOSCOPE. 


UNDER the name of statoscope, the Richards Broth- 
ers have recently given a practical form to the air ba- 
rometer—a most interesting instrament which has 


perature, it is placed in the base of the box and covered 
with felt and wool. As the limit of the needle’s trave} 
is 5 millimeters of mercury (5 centimeters of displace- 
ment), more or less, of pad ager | of the reservoir, it 
is necessary that the needle shall be easily brought 
back to zero. This operation is very easly effected by 
opening a cock that closes the air reservoir. 

The statoscope is therefore a relative pressure ba- 
rometer. Itshould be set in operation only at moments 
that one supposes to be interesting. To this effect, it 
suffices to close the cock and to note the absolute pres- 
sure at this instant. It thus constitutes, at slight ex- 
pense, an accurate instrument that gives all the results 
— by meteorology. 

veral important applications have already been 
made of this apparatus. Mr. Vallot took one to the 
summit of Mont Blanc, and has obtained extremely 
curious diagrams, during the snow storms that he has 
witnessed since the construction of his observatory. 

Mr. Symons, the celebrated English meteorologist, 
has had acomplete apparatus established, composed 
of astatoscope, an anemographb, and of various keys 
capable of being manipulated by hand s0 as to regis- 
terupon the same band of paper the velocity of the 
wind in seconds, the indications of the barometer, the 
precise instant at which a lightning flash is seen, 
and that at which the noise of thunder is heard, 
and finally an estimate of the rain or hail that falls. 


hitherto been known only to specialists and been con- 
fined to cabinets of physics. 
The statoscope is an extremely sensitive metallic air 


| barometer designed for registering the infinitesimal 


The instrament that we now call attention to is of | variations in the pressure of the atmosphere. It is 
very reduced size, moderate price, and regular opera: | very useful to know these minute variations, for, at a 


tion, and appears to us worthy of recommendation to | 


savants and amateurs. 

As shown in Fig. 1, this registering apparatus, of 
simple pattern, consists of an aneroid box, whose actua- 
ting disk is connected with an inscribing style. The 
apparatus is protected against the resistances due to 
the friction of the style upon the paper that receives 
the trace. 

The pen comes into contact with the paper in the 
following manuer : 

Its extremity contains, in a conical reservoir having 
an aperture at the point, a certain quantity of ink. 
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Fia@. 2.—FACSIMILE OF A CURVE OBTAINED 
WITH THE REGISTERING APPARATUS. 


This reservoir descends three times an hour with a 
quick movement, and deposits a dot of ink upon the 
pa. These dots, separated from each other by a 

fth of a millimeter, give a quasi-continuous curve of 
perfect accuracy. Assoon as the dot is formed, the 
needle resumes its liberty. 

A single barometric box suffices to actuate it. The 
instrument operates eight days without requiring to be 
wound up, and the paper is changed when the wind- 
ing isdone. The hour is represented by 114 millime- 
ters, and the millimeter of mercury by ! millimeter. 

These barometers, designed for the public as well as 
for scientists, are so arranged that the paper has 
not to be changed if one is not obliged to preserve the 
eurves. This is a point of greater importance than 
might be thought a priori. We have often happened 
to see registering instruments stopped because there 
had been a neglect to change the paper at the desired 
moment. In the new instrument, therefore, there is 
an innovation which will be especially appreciated by 
amateurs who are not obliged to form meteorological 
archives, but for whom it suffices to compare the ba- 


given moment, they may be capable of furnishing very 
important data as to storms. Itis well known that 
during such phenomena the barometer shows a con- 
tinual agitation. It rises suddenly, falls in a like 
manner, and we do not yet know the cause of these 
rapid jumps. It was formerly admitted that the ba- 
roweter falls simply with bad weather ; butas long 
ago as 1784, Rosenthal observed that when a storm is 
approaching the place where the barometer is situated, 
the mercury continues to rise up to the moment at 
which the storm cloud is at the zenith of the observer. 
As soon as the cloud has , the mercury falls. 
Since this observation the question has made little pro- 
gress, direct observation being too tiresome and giving 
but few results. Butthe advent of registering appara- 
tus and the increasing number of barometers of this 
kind has shown how great an interest these variations 
can be for meteorology. In order to study this phe- 
nomenon easily, it evidently requires instruments 
that greatly amplify it, both from the standpoint of 
the barometric oscillation and the length of the paper 
that receives the trace of it. 

At first, there were constructed, at great expense, 
huge apparatus that wrote upon endless bands of paper, 
but for some useful observations made at quite lop 
intervals, diagrams were obtained of an euaqgunated 
length and in most cases without practical interest. A 
few years ago, some aeronauts requested of the Rich- 
ards Brothers a very sensitive apparatus that should, 
when used in a balloon, show whether the latter was 
rising or descending, the observation of light paper 
thrown from the car not sufficing in most cases. 

As the only thing to be measured in such acase is the 
atmospheric pressure, the answer to the request lay in 
the construction of alight and very sensitive barometer 
of slight bulk, that should require about one-hun- 
dredth of a millimeter of mereury. It was then that 
the Messrs. Richards construc an instrument re- 
sponding to all the desiderata of the question, and 
which they named the statoscope, in view of the pur- 
pose for which it was designed. . 

This apparatus they afterward rendered self-regis- 
tering, and applied it to the taking of the curves of 
storms. 

The instrument consists of a tight metallic air reser- 
voir, of a capacity of four or five liters, which commu- 
nicates with a pressure gauge having a registering 
diaphragm, the pen of which moves from 0-1 to0°2 for 
a difference of pressure equivalent to ;4, of a wmilli- 
meter of mercury. If we suppose that the temperature 
of the air of the reservoir is constant, the diaphragm 
of the gauge, being submitted on the one side to the 
pressure of the atmosphere and on the other to that of 
the air of the reservoir (constant), will show all the 
variations of the external atmosphere, with an ampli- 
fication of from 10 to 20 times with respect to the mer- 
curial column. ‘ 

In order to keep the reservoir at a constant tem- 


THE STATOSCOPE. 


This instrument, which he calls a brontometer. will 
permit of studying thoroughly and of throwing light 
upon that famous question of the curves of storms. 


SIMPLE METHOD OF MEASURING HEIGHTS 
IN HASTY TOPOGRAPHICAL SURVEYS. 


THE instruments nae for the approximate 
mneasurement of heights in hasty topographical sur- 
veys are capable of rendering services, but they are 
quite high priced and easily deviate from accuracy; so 
we believe that we shall do our readers a favor by 
showing them that it is possible to replace such ap- 
paratus very advantageously by asimple piece of sec- 
tion paper. 

The information that we shall give is borrowed from 
an excellent work written by a learned traveler, Dr. 
Gustave le Bon. The author first shows how, by 
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Fie. 1.—A SIMPLE GRAPHOMETER. 


means of a single photograph, and without measuring 
the base, as has been necessary up to the present, it is 
possible, through the application of certain laws of 
perspective, to reconstruct the geometrical form of 
objects, with their dimensions. Then he treats of the 
methods of rapidly mapping the land surrounding the 
ruins of buildings. After describing various instru- 
ments, and giving the results of bis experience, with 
the limits of their errors, he succeeds in proving that a 
common ten cent compass (such as is worn as a watch 
charm), fixed to a corner of a note book, is capable, in 
hasty surveys, of giving results as accurate as those of 
the t compasses of precision held in the hand. 
Any blank book whatever (an old journal, if need be), 
a ten cent compass, a piece of section paper and a 
pencil—that is all, according to him, that is necessary 
to make hasty surveys, comprising planimetry and 
leveling. 

The graphometer (Fig. 1) consists simply of a piece 
of 0°08 by 0-1m. (3 by 4 inch) section paper divided into 
millimeter squares and fixed upon cardboard. Toone 
of the angles of the paner is fixed a thread by means 
of a pin driven into the cardboard. The right hand 
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side of the paper and the bottom are divided into sec- 
tions of 10 mm. (04 inch), and then with a protractor 
an are of acircle of 0°1 m. (4inch) radius is drawn and 
divided into degrees. This latter operation may be 
dispensed with, if, as is most frequently the case, one 
peeds to ecaiculate heights Only. The graphometer 
would then be reduced simply to a sheet of section 


PeRhe instrument thus constructed gives the tangents, 
sines and cosines for all degrees from 0° to 45°. In 
order to obtain the same numbers as in a table of nat- 
ural trigonowetrical lines, it suffices to observe that the 
millimeters of the graphometer represent hundredths. 
The examples represented in the figure show the mode 
of operating. In order to make well understood the 
sometimes broken direction that the thread must fol- 
low in different cases. its movable extremity, like its 
fixed one, is represented as terminating in a shaded 


disk. 

When glued to theinside of the front cover of a 
note book, this apparatus renders possible the meas- 
urement of vertical angles, while the compass fixed 
upon the same book permits of measuring horizontal 
ones. The compass thus completes it and permits of 
various topographical operations, which all reduce 
themselves in definitive to measurements of horizon- 
tal and vertical angles. In order to measure vertical 
angles, and consequently heights, with the graphome- 
ter, we have only to fix at the free extremity of the 
thread a weighty object, somewhat flat (say a cent 
with a hole in it), so that its thickness may not pre- 
vent the book from being closed. Then, at about 
4 em. (1°5 inch) from the pin, B, to which the thread is 
attached, another pin, A, is driven into the cardboard 
up to its head (Fig. 2). These two pins forma sight 
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Fie. 2.—METHOD OF USING THE 
GRAPHOMETER. 


line. The operation is performed as shown in Fig. 2. 
When the weight at the end of the thread has ceased 
its oscillations, it is held with the finger, and, the card- 
board being turned up, we read, indicated by the 
thread, the vertical angle observed and its tangent. 
If the observation is made with care, it will be seen, 
upon repeating it several times, that the precision ob- 


. tained is to within about a half degree, a figure that it 


is very difficult to obtain with the eclimeters fixed to 
the various systems of portable compasses. They, in 
fact, belong to a circle whose radius is at least three 
times shorter than that of the graphometer. The most 
frequent applications of this latter will be, in hasty 
surveys, to determine the height of a house, a tree, or 
a hill, the horizontal distance of which from the ob- 
serverisknown. The following examples will show the 
modus operandi: Being 79 m. (230 feet) from a steeple, 
we see that the vertical angle of sight is 16 degrees, and 
we want to know the height of the steeple. We bring 
the movable extremity of the thread over the 16°, 
lace the point of a penci] under the thread at the 
evel of the vertical line corresponding to the figure 70 
read upon the lower scale of the graphometer, and 
then direct it toward the extremity of the horizontal 
line upon which the pencil rests. e find that it falls 
midway between the 20th and 2ist millimeter of the 
vertical graduation, and we at once conclude that the 
height of the steeple is 20°5 m. (67°25 feet), plus the 
height of the observer’s eye from the ground. The 
operation would be exactly the same in order to find 
the difference of level existing between two points of 
which the horizontal distance was known. 

To Determine the Gradient of a Road and its Hori- 
zontal Projection.—The measurement of a slope is 
effected exactly as is that of the height of a house, 
but, as the eye of the observer is at a certain height, 
it is necessary to sight an object situated opposite one’s 
self at the same level—the head of a guide, for exam- 
ple. who is walking at a distance of 20 or 30 m. (65°55 or 
985 feet), or a tree trunk upon which a point has been 
marked at the height of the eye. 

Knowing the gradient of a road, and the distance 
between two points ascertained by the number of 


aces, it is necessary to know also the horizontal pro , 
ection of the road, since it is this only that is to be in- | 


scribed upon a map. The graphometer gives this at 
once. Let us suppose that, in a mountainous country. 
we have walked 80 m. (262°5 feet) over a path inclined 

degrees ; what is the horizontal length to be marked 
upon the map? 

With a seale of which one of the extremities passes 
through the zero where the thread is attached and 
the other through the graduation 30°, let us measure 
80 mm. (3 inches) upon the oblique line running from 
the 0° to 30°, and at the extremity of this length 
let us mark a point upon the graphometer with a 
pencil. The vertical line descending from this point 
indicates at the bottom of the grapbometer the hori- 
zontal projection sought, say about $9 m. (226 feet). 

Had we operated on 100 m. (328 feet), the process 
would have been simpler still, since we should have 
had only to read immediately upon the horizontal 
scale the cosine of 30°, say 86 m. (282 feet). 

In all that precedes, it is, of course, a question of 
hasty surveys only, in which accuracy is necessarily 
sacrificed to rapidity. For aceurate surveys Dr. Le 
Bon has devised instruments which are naturally more 
complicated than the preceding, but all easily portable, 
and a deseription of which will be found in his work.* 
Among these we may mention in particular his tele- 
stereometer—a small telescope about the diameter of 
the finger, the field of which is twenty-five times 
larger than that of ordinary telescopes, and which 


* Lee Levers Photographiques. Paris : Gauthier Villars et fils, 


permits of measuring, not ouly distances, but angles 
also, with more precision than with the best grapho- 
meters. 

The foregoing descriptions and engravi of the 
Spirograph, Barometer, Statoscope, and easuring 
Heights are from our valued French contemporary La 
Nature. 


ATKINSON’S CYCLE GAS ENGINE. 


At the present time our attention is attracted by any 
device that promises to reduce the ‘cost of producing 


Power, or, to state it with greater accuracy, utilizes a| peared 
ar 


ger percentage of the energy stored in coal. At the 
present time the gas engine leads, developing an indi- 
cated horse power from less than 14¢ pounds of coal, 
results of one test showing 1°11 pounds per indicated 
horse power per hour, and that, too, ina 12 horse en- 
gine developing but 7 or 8 horse power. If such results 


1. Suction during an entire outstroke of the piston. 
2. Compression during the following instroke. 8. lg- 
nition at the dead point and expansion during the 
third stroke. 4. Forcing outof the burned gases from 
the cylinder on the fourth and last returnfstroke. 

The ignition he proposes to accomplish by the in- 
crease of temperature due to compression. This he 
expects to do by compressing to one-fourth of the ori- 
ginal volume. 

The only successful engines that have been placed 
on the market are those embodying the above cycle. 
All others have had but a short life and have disap- 
Some of these have been resurrected under 
different names, only to repeat the same history. 

In designing an engine to meet the conditions laid 
down above, the first may be provided for by careful 
designing, and the second by high piston speed ; this 
being limited by the time necessary for complete com- 
bustion. But the difficulty begins with the third, as 


Fie. 1.-—-THE ATKINSON GAS ENGINE. 


as these can be obtained in every-day practice, the gas 
engine is the coming motor. In this country its de- 
velopment has not progressed so rapidly as in Europe, 
and we are but beginning to realize that it is a more 
economical motor than the steam engine, and will 
eventally supersede it. It has been and stillis gene- 
rally regarded as a motor suitable only for swall pow- 
ers, but that the contrary is the case, and that 
large, powerful gas engines can be built, the me- 
chanical world is just beginning to see. This being the 
case, those engaged or interested in the production of 
power should familiarize themselves with the history 
of the gas engine, with the principles controlling its ope- 
ration, and with the mechanical devices adopted in the 
various engines that have, from time to time, been 
placed on the market ; they would then be in position 
to judge intelligently of the relative merits of the sur- 
viving engines. 

It is not our intention to give the history of the gas 
engine, but merely tocall attention to the conditions 
necessary to obtain the greatest economy. Clerk in 
his work, ‘*The Gas Engine,” refers to a pamphlet 
published by Beau de Roches, in Paris, in 1862, and we 
quote : He states that to obtain economy with an ex- 
plosion engine, four copditions are requisite : 

1. The greatest poss:vle cylinder volume with the 


the greatest possible expansion can only be obtained 
by expanding the charge to a volume greater than the 
original volume; for when expanded to the original 
volume only, the charge will have a high terminal 
pressure, and if expansion is ooly carried to this point, 
the products of combustion will be discharged with a 
large amount of energy not utilized. 

The difficulty also continues with the fourth, as the 
purer the mixture, the higher will be the pressure at 
the commencement of the expansion, and in an engine 
in which the four strokes are of equal length, it is im- 
possible to obtain a pure mixture, owing to the fact 
that the necessary compression space is, after the ex- 
haust stroke, left full of the produets of combustion, 
and these, of course, adulterate the charge and reduce 
the pressure. There is also another disadvantage at- 
tending the use of such a compression space, and that 
is that it places a limit upon the size of the engine ; 
for if an engine of large power is built, the cooling sur- 
face of the cylinder will bear such a small ratio to the 
volume of the cylinder that the percentage of heat 
lost to the surfaces by the products of combustion dur- 
ing the exhaust, suction, and compression strokes will 
be very small, and the temperature of the charge will 
be so high that when the heat due to compression is 
added, a premature explosion will take place, and the 
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Fie. 2.—LONGITUDINAL SECTION OF THE ATKINSON GAS ENGINE. 


least possible cooling surface. 2. The greatest possible 
ay of expansion 3. The greatest possible expan- 
sion. And4 The greatest possible pressure at the 
commencement of the expansion. 

In using boiler tubes, he states the efficiency of the 
heat transmitted increases with the reduction in the 
diameter of the tubes. In the case of engine cylinders, 
therefore, the loss of heat of explosion would be in in- 
verse ratio to the diameter of the cylinders. 

Therefore, he reasons, an arrangement which, for a 
given consumption of gas, gives cylinders of the great- 
est diameters will give the best economy, or least loss 
of heat to the cylinder. One cylinder only must be 
employed in such an engine ; but loss of heat depends 
also upon time. Cooling, therefore, will be proportion- 
ately greater as the working speed is slower. 

The sole arrangement capable of combining these 
conditions, he states, consists in using the it pos- 
sible cylinder and reducing the resistance of the gases 
toaminimum. ‘This leads, he states, to the following 


series of operations : 


wotion of the engine be retarded or reversed. Conse- 
quently, to increase the power of engines after certain 
power has been reached, one or more cylinders have 
been added, forming, in reality, separate and distinct 
engines connected to one crank shaft. 

A new engine has, however, appeared which not 
overcomes the difficulties presented by the third 
fourth conditions, but also the latter trouble ; and, in 
order to emphasize the statement that it approaches 
more nearly than any other the ideal engine, we would 
eall attention to De Roches’ cycle as followed in en- 
gines of the Otto type. 

During the suction stroke the charge is drawn in and 
mixes with the products of combustion. The next 
stroke compresses it. ignition then takes place, and it 
is expanded to the original volume only, and the ter- 
minal pressure is high. The products of combustion 
are then expelled by the fourth stroke. 

The new engine refe to—Atkinson’s Cycle Gas 
Engine—performs all these operations in one revolution 
of the crank shaft. Fig. 1 is a perspective view of the 
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engine, and Pig. 2 a sectional elevation, showing ouly 
the mechanism by which the above operations are ef- 
feeted. It will be noticed that the different operations 
are obtained by the addition of but two parts—a link, 
which vibrates through the are of a circle, and a con- 
necting rod, and by changing the position of the crank 
shaft in relation to the cylinder. The outer end of 
the piston connecting rod is attached to a pin passing 
through the erank connecting rod, and the latter is 
vonneeted to the link. The different centers are so 
»iaced in relation to each other and to the center 
line of the cylinder that the center of the pin 
to which the piston connecting rod is. attached 
travels in a curve resembling the figure eight, 
passing over the ywtion S E during the sue 
tion stroke, over C W daring the compression stroke, 
over W E during the working stroke, and over 
ES during the exhaust stroke. The figure shows that 
the compression stroke is shorter than the suction 
stroke, that the working stroke is almost double the 
suction stroke, that the exhaust stroke ends with the 
piston as close to the cylinder cover as it is possible 
mechanically to have it, and that the working stroke 
takes place in one-quarter of a revolution. It is appa- 
rent that, with a given rotative speed, greater rapidity 
of expansion can be obtained with this engine than 
with engines of other types, and that it is possible to 
expand the charge to such a volume that the terminal 
pressure will be reduced to the lowest practical point, 
and that, owing, to the purity of the charge, the great- 
est possible pressure will be attained at the commence- 
ment of the expansion. Owing to the fact that practi- 
eaily all the products of combustion are expelled, the 
incoming charge will attain no higher temperature in 


SWING JIB COUNTERSINK DRILLING MA 


a large engine than in a small one, and, consequently, 
large sizes can be built. 

This, certainly, is a remarkable piece of mech anism 
to accomplish such results by such simple means; and 
the results of tests made by disinterested parties show 
that the friction cannot be any greater than in an 
ordinary engine. If this engine should prove a com- 
mercial success, operated in conjunction with a pro- 
ducer for making cheap fuel gas, there can be no ques- 
tion as to its superseding all other prime motors. We 
understand it has proved successful in England, and 
is now being manufactured in this country. 


SWING JIB COUNTERSINK DRILLING 
MACHINE 


THE great size of shell plates now worked into the 
hulls of large steamers, and their consequent weight, 
has called forth several adaptations of machine tools, 
so as to reduce the manipulation of the heavy plate as 
much as possible. Our illustration shows a swing jib 
countersinking drilling machine which secures this ad- 
vantage. This machine, constructed by Messrs. Jones, 
Burton & Co., 19 Castle Street, Liverpool, can counter- 
sink all the holes in a plate 16 ft. by 5 ft.. without any 
movement of the plate. As the illustration shows, the 
drill spindle way be moved laterally on a swinging 
jib attached to the wall or columns, and the workwap 
in charge may alter the position of the spindle by a 
lever for the feed. The spindle is of steel 24¢ in. in dia- 
meter, ranning in a gun wetal bush. It is powerfully 
geared and driven by fast and looee pulleys 16 in. in 
diameter by 44 in. face. The total weight is 21 ewt. 
For longer plates two machines way be placed 16 ft. 
apart, thus covering an area of 32 ft. by 5 ft. At pre- 


sent the space needed for a machine to drill a 16 ft: 
plate is double, to allow the plate to pass in and out of 
the machine. The machine is in use in many ship- 
building yards.— Hngineering. 


PEARY’S GREENLAND TRIP. 
By R. E. Prary, U.8S.N. 


Ir was the writer's desire that his simple and unpre- 
tentious project for the determination of the northern 
terminus of Greenland should be allowed to material- 
ize, and the party to start quietly and without notice 
beyond the circle of those immediately interested. 
After the return of the party, if successfal, would have 
seemed an appropriate time for general notice. The 
publicity given the matter, though it has largely in- 
creased wy work in attending to a host of correspond- 
ents, comprising friends, scientific men, applicants for 
positions on the expedition, enthusiasts, cranks, and 
others, has had advantages, in that it has brought to 
my attention special items of supplies and equipment 
of recent production which otherwise I should not have 
known of,and whieh may be of much value. It has 
also made me acquainted with men whom it is a pleas- 
ure and an honor to know. 

The widespread and entirely unexpected popular 
interest in my project has made it seem appropriate 
that I should comply with the request to take the pub- 
lic into my confidence, and tell details of interest, of 
my project and preparations. My project and theory 
are very simple, and can be stated briefly. 

My party of six will be landed in June or early in 


July at Whale Sound, latitude 77° 30° north. 


CHINE. 


The house will be erected at once, and the remainder 
of this season will be devoted to hunting forthe win- 
ter’s supply of meat, examining the features of the 
Whale Sound region, collecting natural objects, and 
more especially to reconnoissances of the inland ice in 
various directions. 

It is anticipated that one of these reconnoissances 
will be carried across the great tongue of the inland ice 
covering Prudhoe land to the southern angle of Humw- 
boldt Glacier, and an advance depot for the main 
sledge journey established there. 

The winter will be occupied in making and fitting 
sledges, clothing, and all traveling equipment, and in 
snowshoe and skier practice, for which the level sur- 
face of Inglefield Gulf (head of Whale Sound) is es- 
pecially adapted. 

Early next spring four or five of the party will start 
over the inland ice to Humboldt Glacier, with full 
sledges and dogs if practicable. Should favorable ad- 
vance be wade, this party will continue on from Hum- 
boldt Glacier to the head of Petermann Fjord. Here 
a second depot of supplies will be deposited, and from 
this point the advance party of two or three will push 
on with full sledges, the others returning to Whale 
Sound, to devote their time during the absence of the 
main party to meteorological observations, collecting 
and surveying. 

The main party will proceed from the head of Peter- 
manu Fjord to the head of Sherard Osborne Fjord, es- 
tablish a depot there, thence to the head of De Long 
Fjord, establish a depot there, thence to the northern 
terminus, 

This point reached and determined, the main party 
will retrace its steps to Whale Sound, taking up the 
various depots, and the eutire party will then seize the 


first opportunity to come out. 


The salient features of the project are the smallness 
of the party and the atilization of the great interior 
ice plateau, the imperial highway of inner Greenland, 
as a road, instead of the sea of ice, and the whole 
theory of the project rests upon the now well estab- 
lished fact that the interior of south and middle 
Green'and is covered with an uninterrapted ice cap, 
and the more than probability (in my opinion) that 
in north Greenland the conditions are the same, and 
_ ice cap nearly, if not quite, coextensive with the 
and. 

I recognize the fact that thereare many ways in which 
the reality may vary from the above, and feel that wien 
the elaborate and scientific theories of such eminent 
men as Dr. Petermann and Baron Nordenskjold, as to 
conditions in the Arctic beyond the horizon of actual 
exploration, have been shown by subsequent explora- 
tipp to be entirely erroneous, it is more than nonsense 
for a novice to predict what he will or will not find. 

My personal impression is that the northern terminus 
of Greenland is not north of the 85° parallel of latitude, 
and that the inner ice cap is practically coextensive 
with the land; and this opinion is shared by Judge 
Daly and, I think, by most other eminent geographers. 

But whether this is the case, or whether Greenland 
extends as an Arctic continent across the pole, or is 
connected more or less loosely by detached masses of 
land with Franz Josef Land, or whether the ice cap 
ends at about the 82d parallel, as in Grinnell Land, | 
feel confident that in any contingency the efforts of 
my party will result in discoveries of interest, and, I 
hope, of eonsiderable value to the scientific world. 

Should the Greenland ice cap terminate at or south 
of the 82d parallel, as Gen. Greely believes, I shall en- 
deavor to follow its edge to the unknown east coast 
above Cape Bismarck. 

The especial advantages of my overland route over 
all others I regard to be as follows : 

The possibility of laying a straight course from 
point to point, with the certainty that no tidal crack 
or chaos of heaped-up ice will compel along detour. or 
stop all further advance ; that every foot traveled is 
a foot advanced, and the comforting assurance that 
nothing can happen to cut off the retreat. 

The even and unvarying character of the surface to 
be traversed, and the gain in lightness of sledges and 
equipment and rapidity of advance resulting there- 
from. 

The length of season (at least six months) during 
which sledging may be prosecuted. 

The facilities that the ‘‘ nunataks” or island moun- 
tain tops, which project above the * inland ice” at dis- 
tances varying from two or three to forty miles from 
the edge of the ice, offer for forming depots of pro- 
visions. 

Depots placed on these “‘ nunataks” are safe from 
the attacks of bears or other animals, and the “ nuna- 
tak” itself forms a prominent landmark by which to 
recover the depot. 

The exceptional value of the elevation of the route 
in accurately charting the coast and detecting the. ex- 
istence of more northerly land or lands. From the 
heights of the ice cap, with miles of the coast lying like 
a map below, it can be charted with an accuracy and 
rapidity unknown to one toiling from headland to head- 
land along the seashore. 

My base is the one advocated by Kane, Hayes, Hall, 
Judge Daly, and almost every American Arctic author- 
ity ; aregion having a small and kindly native popu- 
lation, abounding in game, and within easy reach of 
the whalers which pass Cape York every vear on their 
way to the fishing grounds in Lancaster Sound and ad- 
jacent waters. 

My proposed line of advance is absolutely direct 
throughout each stage. If it were not desirable to 
touch at the heads of Petermann, Sherard Osborne, 
and the other principal fjords which interrupt the 
northern coast, and determine their length and the 
characteristics o1 their heads, the line of march might 
follow very closely a great circle course from the head 
of Whale Sound to beyond Lock wood’s “ farthest.” 

As to the dangers and hardships of an eighteen 
months’ sojourn above the 77th parallel, sentiment and 
imagination aside, I believe them to be no greater than 
they would bein northern Norway, Siberia, the higher 
Alps, or, to come nearer home, in Montana or Dakota 
in winter. 

It may be news to many to know that there are now 
in Greenland, under climatic conditions and environ- 
ment similar to those of my proposed headquarters, 
Danish officers with their wives and families, living the 
same home life as the better classes here, with their 
window gardens, their music, their books, and all the 
other accessories of culture. 

Judge Daly, the distinguished president of the Ameri- 
can Geographical Society, who has been actively in- 
terested in and intimately associated with every Ame- 
rican Arctic expedition from Kane’s to the present 
one, says : 

**Peary’s plan of exploration, which he has made 
known to me in writing, is a very judicious one, and, 
if carried out as he proposes, will in all probability be 
successful. 

‘* An exploration of the Arctic for the purpose mere- 
ly of reaching the North Pole is undertaking the ac- 
cowplishment of simply a geographical feat; but an 
exploration of the Aretic in its entirety is something 
of practical importance, for until we know more than 
we do now of what takes place in the movement of the 
air and of the water in the Aretic, we shall not acquire 
what we ought to know of the laws of aerial and 
oceanic currents, a knowledge of great importance for 
navigation as well as for other purposes. 

* An essential part of this knowledge is the form and 
direction of northern Greenland. The late distin- 
guished German geographer, Petermann, was of the 
opinion that Greenland was a continent that stretched 
across the whole of the Arcties, but I bave never been 
satisfied with his reasons. My own impression has 
been that the Arctic is an archipelago of islands, and 
that Greenland is one, terminating not much further 
north than the farthest point reached by our own ex- 
plorers ; and Peary’s projected exploration, from the 
direction he intends to take and the manner in which 
he proposes to conduct it, will, I think, settle that 
question, an important one in respect to the mass of 
waters in the Arctic and their movement and 
direction in connection with the motion of the 


earth.” 
i shall eudeavor to collect all scientific material 
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and make all observations practicable, but wy first 
and last object will be the attainment and deter- 
mination of the northern terminus of Greenland, and 
everything will be subservient to that. 


THE MEMBERS OF THE PARTY. 


I shall be accompanied by five young men, and the 
following particulars about the members of the party 
may be of interest : 

John M. Verhoeff, of Louisville, Ky., is a young man 
of 25, educated in a Eastern university, a mineralogist, 
and, though somewhat below the average in stature, 
has a magnificent lung development and a record for 
endurance and cross country walking. Mr. Verhoeff 
has contributed generously to the expenses of the ex- 
edition. 

' Dr. Frederick A. Cook, the surgeon of the expedition, 
is an able young physician and surgeon, a native of 
New York State, a graduate of the College of Physi- 
cians and Surgeons, and of the University of the City 
of New York, and has been in practice in New York 
City for several vears. He is 26 years old, strongly 
built, height 5 feet 9 inches, weight 150 pounds, lung 
expansion 5 inches. . 

ngdon Gibson, of Flushing, L. L, is a stalwart 
young fellow of 26, and one of the many active and 
enthusiastic members of the American Ornithologists’ 
Union, He was one of the Brown-Stanton party in 
the memorable Colorado Canon survey of 1 , and 
knows what arduous work is. He is six feet tall, 
weighs 178 pounds, and has an exceptionally fine lung 
development. 

Eivind Astrup, of Christiania, Norway, is a stalwart 
young fellow, who has but recently come to this coun- 
try. He is the son of the commander of the Royal 
Civil Guard of Christiania, a first-class graduate of the 
Christiania Commercial College, and a winner of nu- 
merous prizes in athletic sports, especially ski-running. 
He is 5 feet 7 inches in height, weighs 167 pounds, and 
has a lung expansion of 4 inches. 

Matthew Henson is a hardy young colored man, a 
native of Virginia, 23 years old. 
faithfulness, combined with more than average pluck 
and endurance, as shown during several years that he 
has been with me through varying experiences, part 
of the time in Nicaraguan jungles, lead me to regard 
him as a valuable member of the party. 

The members of my party are all young, and in ad- 
dition to ing first class physique and perfect 
health, they are men of education and attainments. I 
believe this to be the type of man best fitted to endure 
with winimum effect the ordeal of the Arctic winter, 
and to effectively execute a two or three months’ dash 
on sledges, where intelligent will power, elasticity and 
enthusiasm are at a premium over the stolid endurance 
of muscles hardened by years of work. 

Mrs. Peary will accompany the party to Whale Sound. 
Possessed of youth, health, energy, and enthusiastic 
interest ia the work, she sees no reason why she can- 
not endure conditions and environment similar to those 
in which Danish wives in Greenland pass years of their 
life. In this opinion | fully coneur, and believe that 
in many ways her presence and assistance will contri- 
bute to the valuable results of the expedition, as they 
have been invaluable to me in the preparation. 


FOOD SUPPLIES OF THE EXPEDITION. 


The food supply of the party is not materially differ- 
ent from that of the later Arctic expeditions. Tea, cof- 
fee, sugar, and milk arein quantity sufficient to last 
two and a half years; other supplies for a year and a 
half. But little meat will be taken outside of the pem- 
mican for the sledge journey, as there is an abundance 
of reindeer, ptarmigan, Arctic hares, foxes, ducks loons, 
seals, and walrus in and about Whale Sound. 

Special items of interest, principally for the sledge 
journey, are as follows: Tea, compressed into one- 
fourth pound cakes, partially divided, like chocolate, 
into one-fourth ounce squares. Each square, when 
broken off and cruimbied up, will make a generous cup 
of tea. This tea was obtained from London through 
the kindness of Mr. B. F. Stevens, so well known to 
navy men. 

Compressed pea soup tablets, a German preparation. 
Each tablet contains pea meal, bouillon extract, and 
seasoning, and, when crumbled and stirred into boil- 
ing water, will make a quart of nutritious and pala- 
table soup. 

Beef meal pemmican and beef meal and cocoa tablets, 
prepared expressly for the expedition. 
preparations are experimental, but there seems every 
reason to believe that they may prove a valuable ad- 
dition to the menu of Arctic sledge parties. The beef 
cocoa tablets, it is anticipated, will be valuable as a 
lunch while marching, when it is not desirable to halt 
for a regular meal. 

Evaporated cabbage, potatoes, onions, turnips, and 
carrots have been prepared expressly for the expedition. 
Evaporated apples and potatoes will form part of the 
daily bill of fare. The items marked* in the following 
provision list are all packed in rectangular sealed tins, 
containing twenty-five pounds net each, and two tins 
are packed in a cluse box. The gross weight of each 
box does not exceed seventy pounds, and every box 
and package is stenciled with its contents. Here is 
the provision list : 

Tea*, coffee*, sugar*, condensed milk, hard bread*, 
corn meal*, rice*, hominy*, lard, pemmican, breakfast 
bacon, canned corned beef, salmon, baked beans, 
canned corn, canned peas, evaporated apples*, pota- 
toes*, cabbage*, onions*, a and carrots*, canned 
tomatoes, assorted fruits, maple sugar, cranberry jam, 
compressed pea soup*, salt, chocolate, cocoa, corn 
starch, pickles, raisins, vinegar, pepper, ginger, mus- 
tard, cloves, cinnamon, nutmeg, lemon extract, vanilla 
extract, Worcestershire sauce, ketchup, hops, lime 
juice, yeast powder, Liebig extract, plum pudding, ex- 
tract of coffee, beef meal pemmican, beef meal and 
cocoa tablets. 

The sledge ration, unless experience suggests a modi- 
fication, will consist of pemmican, cranberry jam, hard 
bread, pea soup, tea, and condensed milk. 


THE HOUSE TO BE BUILT AT WHALE SOUND. 


Next to the food suppiy comes the house. This will 
be a light 12X20 structure (inside measurement), with 
double walls inclosing a ten inch air space. There 
will be a triangular air space between the ceiling of 
the rooms and the roof sheathing, and the rooms will 
have three layers of tarred paper between them and | 


skin. 
His intelligence and 


the exterior air. The walls of the rooms will be hung 
at first with blankets, and later probably with skins. 

The house will be surrounded by a wall of stones, 
turf, and snow as high as the eaves, leaving a narrow 
passage entirely around the house, and during the 
winter this space and the roof of the house itself will 
be covered in with a thick layer of snow. 


THE EQUIPMENT. 


The expedition will have two whale boats, built ex- 
pressly for it, and supposed to be the best that can be 
wade. 

One of these, built by 8. H. Mitchell, of New Bed- 
ford, is 28 feet long, 6 feet beam, and 28 inches deep 
amidships. This boat weighs 800 pounds, and carries 
one sprit sail and a large jib. The other, built by 
Reeves & Comstock, of New London, Conn., is 28 feet 
long, 6 feet beam, and 24 inches deep, and weighs 600 
pounds. It has two masts, sliding gunter rig, and a 
jib. Both boats have white cedar planking and white 
oak frames and knees, and are fitted with steel keel 
shoes, and sleeping cuddies, and each has a rudder and 
tiller, a steering oar, five pulling oars, and a grapnel. 

One of these boats has been named the Mary Peary, 
after the mother to whom [ owe so much, whose 
prayers, if earnest human appeals have power to in- 
a the Infinite, will bring the expedition back suc- 
cessful. 

The other has been named the Faith, after the 
sturdy boat which thirty-six years ago brought Dr. 
Kane and his brave companions back to friends and 
civilization, past the same cliffs and bays that will 
know this new Faith. There will be several sledges, 
including the two made and used by me in Greenland 
in 1886. The new ones, though of the same type, will 
be lighter than the old ones. 

Each member of the party will have Indian snow- 
shoes and Norwegian ‘‘ ski” moceasins and rubber ice 
creepers. The alcohol stoves will be very light, with 
asbestos jacketed boilers. The sleeping bags will be of 
All special clothing taken from here will be 
woolen, fur clothing to be obtained at Whale Sound. 

Special items are heavy grades of hygienic under- 
wear, blanket combination suits, blanket and knit 
wittens and socks, blanket coats with hoods, knit 
hoods, and heavy knit stockings. 

Each member of the party will have a Winchester 44 
caliber repeating carbine and a hunting knife. There 
will be also a Winchester 45 caliber repeating rifle, a 
Winchester repeating shotgun, 10 gauge; a Daly three- 
barrel gun, shot barrels 10 gauge, rifle barrel, 45 cali- 
ber, and Colt’s frontier revolvers. 

The Winchester and Daly shotguns take the same 
shell, the 45 caliber Winchester and the Daly rifle bar- 
rel take the same cartridge, and the Winchester car- 
bines and Colt’s revolvers use the same cartridges. 

The other articles of my equipment are as follows : 


THE SURVEYING OUTFIT. 


This comprises one traveler’s theodolite, arranged ex- 
pressly for the work, by Pauth & Co., with prismatic 
eyepiece, colored glasses, striding level, and 6!¢ inch 
vertical circle, reaching to 10 seconds. 

One sextant, 7 inch, with artificial horizon and extra 
mercury. 

One pocket sextant. 

Three pocket half chronometers, made for the expe- 
dition by the Howard Watch Company. 

One prismatic compass. 

One sledge compass. 

Seven pocket compasses. 

Three aneroids, reaching to 12.000 feet. 

One aneroid, reaching to 8,000 feet. 

One aneroid, reaching to 3,000 feet. 

One Henderson's self-registering pocket thermo- 
barometer, by Queen & Co., with set of extra thermo- 
meters by Green. 

One one-hundred foot steel tape. 

Two fifty-foot steel tapes. 

Three odometers. 

One field giass. 

Two spy glasses. 

One deep sea thermometer. 


METEOROLOGICAL OUTFIT. 


One observatory barometer, Green, No, 2. 

One hygrometer. 

Four sets maximum and minimum thermometers. 
Six special minimum thermometers graduated to — 


Both of these | 68° F 


Two special minimum thermometers graduated to — 


Six mercurial thermometers. 

One anemometer. 

The photographic outfit consists of three Kodaks, 
No. 4, 4 by 5, made for the expedition, and 2,000 films. 


MISCELLANEOUS ARTICLES. 

Oil stoves. 

Japanese kiros. 

Navy blue lights and signals. 

Rockets. 

Barning glasses, flint and steel, pocket lamps, and 
tuany other articles too insignificant to mention, yet of 
importance in a region where not even a piece of string 
or a paper of pine can be obtained. 


THE VOYAGE TO WHALE SOUND. 


The party will go from New York to Whale Sound in 
the steamer Kite, owned by Bowring Bros., of St. 
Johns, N. F. She will leave New York with the ex- 
pedition on or about June 6. The Kite is a barkentine 
rigged vessel, built for a whaler but used principally 
asasealer. She can steam 74¢ knots, and has been 
thoroughly overhauled and additional cabin accoim- 
modations put into her for the party. 

She is a stanch, strong vessel, and is considered es- 
pecially adapted for the voyage. After the North 
Greenland party is landed at Whale Sound she will be 
taken in charge by Prof. Heilprin, of the Philadelphia 
Academy scientific expedition, for a two months’ scien- 
tific cruise in Arcttc waters. 

Although it is impossible to mention all to whom I 
am under obligations for courtesies and encourage- 
ment, I cannot omit to mention some to whom I am 
indebted. 

‘o Profs. Lee and Young and the president and 


other members of the faculty of Bowdoin College, | 


my alma mater, to Prof. F. W. Putnam, of the Ameri- 
can Association for the Advancement of Science, to 


Judge Daly, to President Adams and the Executive 
Committee of the Geographical Department of the 
Brooklyn Institute, to the late distinguished President 
Leidy, and the Couneil of the Academy of National 
Sciences, of Philadelphia, | am indebted for cordial and 
most valuable indorsement of wy project. 

To Secretary Tracy I am indebted for my leave, 
for his approval of my project, and for his kindly in- 
terest in wy plans ; and to Commodore Farquhar and 
Chief Engineer Melville, chiefs respectively of the 
Bureaus of Yards and Docks and Steam Engineering, 
for kindly offices which no others were in a position 
to render so effectively. 

To the National Geographical Society I am under 
obligations for its interest in my work, and to the so- 
ciety and Miss Ulrica Dahigren for a beautiful flag, to 
be carried to the ‘ farthest.” 

Though friends in the Portland Society of Natural 
History and others have accompanied their wishes 
for success with tangible inclosures, it is to the Ameri- 
can “yy ~~" Society, and particularly to the 
efforts of the active, enthusiastic members of the 
North Greenland Committee of the Philadelphia 
Academy of Natural Sciences, Profs. Leidy, Sharp, 
Heilprin, and Brinton, Mr. Hart, and Drs. Ruschen- 
berger and McCook, that I am indebted for the sinews 
of war necessary, in addition to my own resources, 
to fit out my expedition. 

And when the unlooked-for point blank refusal of 
the Dundee whaling companies and the director of 
the Greenland trade to give my party transportation to 
Greenland in any of their vessels, on any terms, made 
it necessary to charter a vessel for the purpose, Prof. 
Putnaw, in behalf of his Department of Ethnography 
of the World's Fair; Mr. Verhoeff, and the organization 
by the Philadelphia Academy of a party of scientific 
menu to wake an extended scientific cruise, assured the 
additional funds necessary to meet the more than 
doubled expense. 

To the press of the country I am indebted for its ex- 
ceptionally friendly attitude toward my project. This 
fact has been as pleasant to ne as it has been entirely 
unexpected. 

— expedition sailed from New York June 7.—J. Y. 
n. 


ANOTHER ARCTIC EXPEDITION, 


On June 7, less than twenty-four hours after Lieut, - 
Peary started north to ascertain, if possible, the north- 
ern extension of Greenland, another expedition set out 
for the great island, expecting to spend this year and 
next in investigations upon the east coast. This second 
expedition is that of Lieut. Ryder, who intends to ex- 
plore the unknown coast between 66° and 70° north 
latitude. The expedition left Copenhagen under the 
auspices of the Danish government. If Ryder reaches 
this coast through the ice which presses against it, he 
intends to connect the surveys of Scoresby and the 
Koldewey expedition on the north with the discoveries 
of Capt. Holm on the south, and thus complete the 
outlining of the east coast of Greenland from Cape 
Farewell, its southern extremity, to Cape Bismarck, in 
the far north. 

Like Peary, Ryder believes in the efficacy of swall ex- 
ploring parties in the Arctic regions. He is accom- 
panied by only five or six men. He hopes to devotea 
considerable part of next fall to the study of glacial 
phenomena, and after he has established his camp at 
Cape Stewart he will investigate the neighboring fiords 
with their glaciers. As soon as the sledging period 
begins next spring he will start south with sledges and 
boats, hoping both to ascertain the outlines of the 
coast and to study the edge of the inland ice. He will 
travel south as far as Angmagsalik, where he will await 
the arrival of a steamer to take him back home. It is 
the purpose to have the vessel attain the coast at two 
points, if possible ; first going to Cape Stewart to take 
on board the collections which the party make during 
next winter and this summer’s campaign, and secondly, 
pushing through the ice again to take the explorers on 
board at Angmagsalik. 

If for any cause the vessel does not reach Ryder and 
his men, he will be compelled to spend another winter 
in the far north, living this time among the natives, 
whom Capt. Holm has already so carefully studied. 
In this event he will in the following spring retreat to 
Cape Farewell and the Danish settlements of the west 
coast in the boats which he expects to take with him 
from Cape Stewart to Augmagsalik. 

These two expeditions, with the auxiliary explorin 
party which is accompanying Peary for the purpose o 
making scientific collections on the west coast and as- 
certaining the coast outiine of Melville Bay, are the 
only enterprises of importance which are likely to at- 
tract attention in Greenland during the next two or 
three years. The success of all these expeditions is 
problematical. The Peary auxiliary party will, with- 
out doubt, succeed in making valuable observations 
and gathering important collections, but it is very 
doubtful that they will be able to get within sight of 
the coast of Melville Bay. If Ryder and Peary sue- 
ceed in their ambitions, we will know at last practically 
all there is to ascertain about the coast line of Green- 
land, except along Melville Bay and the stretch be- 
tween Cape Bismarck on the east coast and the east- 
ern limit of Peary’s travels. Whatever occurs, we shall 
be likely to have a good deal of interesting news from 
the Arctic regions within the next twenty months.— 
NV. Y. Sun. 


ANIMAL LIFE oN A CORAL REEF.* 


IN nearly all the shallow waters of the tropical seas 
there is an abundant fauna, but nowhere is there such 
a crowd of marine animals of all kinds as there is in 
the region that extends from the growing edge of the 
coral reef toa depth of some 10 or 15 fathoms beyond 
it. ‘'Phis may be due tothe fact thatin this region 
there is plenty of light and heat, no great or sudden 
changes of temperature, or of the chemical composi- 
tion of the water, and there is an abundant food 
supply brought by tidal currents from the surface of 
the ocean. Here it is, then, that we find the richest 
fauna. Here it is that the struggle for existence is most 
severe, and here it is that the animals are protected 
and concealed by the most pronounced marks and 
colors, and provided by nature with various forms of 


* Abstract of lecture by Dr. S.J. Hickson, delivered at the London 
Institution, January 22, 1801.—Nature. 
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armor, stings aud spines to defend them in the battles 
with their enemies. 

One of the most interesting results of this severe 
struggle for existence, or perhaps it would be more cor- 
rect to say of the large number of species competing for 
existence, is the important faunistic difference that 
may be observed between one reef aud another—nay 
indeed, between one part of a reef and another part of 
the same reef. 

Darwin long ago pointed out that in the struggle for 
existence a very slight advantage gained by any one 
of the competing species may entirely alter the whole 
aspect of the field ; and it follows thata very slight 
though constant difference in the physical conditions, 
such, for example, in the case of coral reefs, as rapidity 
of tidal currents, amount of sarf or character of the 
shore rocks, may completely change the characteristics 
of the fauna. here are, it is true, some genera and 
species that are apparently found on all the reefs, sach 
as Taobipora and Madrepora, but every reef has its own 

uliar characters, one & naturalist never feels when 

e is examining one that he has seen something exactly 
like it on any previous occasion. 

The majority of the corals that are found on the 
reefs of North Celebes belong to two great orders—the 
Zoautharia and Alcyonaria. The prevailing color of 
the living Zoantharia is dull greeny brown. The ten- 
tacles and the oral disks, and in some cases the grow- 
ing or younger branches as a whole, may be very 
brightly colored. White, pink, emerald green, violet, 
and blue, are colors frequently met with in different 
parts of the Zoantharian colony. The colors of the 
Aleyonarians may be due to the bright red, yellow, or 
purple spicules or to the rich brown or green color of 
the soft parts. There is very considerable variation in 
the color of the soft parts of the Aleyonaria. The ten- 


tacles of the polyps of Tubipora, for example, may be | 


any shade between bright green and piokish brown. 
A species of Sarcophytum, again, common on the 
shores of Celebes, showed green and greenish yellow 
and yellow examples within the same half mile of reef. 
All of these coral colors, with the exception of the color 
of the spicules mentioned above, are soluble in spirit, 
the soft parts becoming, after prolonged immersion in 
this fluid, pale brown. The alcohol extracts of a con- 
siderable number of corals have now been submitted 
to spectrum analysis, and the bands they exhibit show 
close affinities with vegetable chlorophyl. 

There is no experimental evidence at present that 
proves that the colors of the corals, nor indeed of the 
sponges, are either protective or warning in function. 

It seems much more probable that these brilliant 
colors represent different stages in the building up or 
breaking down of some complex chemical substance 


that is always present in marine zoophytes, and per- | 


forms some important physiological function. 

Besides the numerous sponges, corals, holothurians, 
mollusks, ete., that are attached to the bottom or creep 
but slowly from place to place, the numerous species of 
swimming animals that are capable of active move- 
ments in pursuitof prey or escaping from their enemies 
must be considered as part of the fauna of the coral reef. 
These include fishes, cephalopods, and crustacea, and 
those of them that seem to live habitually among the 
corals of the reef are characterized by the possession of 
Very curious spots or stripes and very brilliant colors. 

Soon after my arrival in Talisse a large lobster was | 
brought to me marked by broad transverse bands of 
blue and white; a large squilla is not uncommon 
marked with similar bands of white and deep purple. 
and the little prawn Stenopus hispidus, that I found 
in a tidal pool close to a reef, has bands of red and 
white. The cephalopods have also peculiar markings. 
One specimen that I found, Octopus lunulatus, had 
large blue spots over its body aud arms. The fishes 
again are marked with spots and stripes of various 
kinds and many brilliant colors. 

Without going too deeply into the argament, we are 
justified in saying that these animals are so marked 
and colored because they live among the brilliant sur- 
roundings of the coral reef ; or to put itin another way 
animals similarly organized and of similar habits would 
be at a disadvantage on the coral reefs if they were 
not so marked and colored. The other fishes of the 
tropics do not possess these curious and beautiful char- 
vcters ; the sharks, bonitos, flying fishes, herrings and 
others that do not live habituaily on the coral reefs are | 
not untike in general color and ornamentation the fish 
of temperate seas. Again, the crustacea and fish of 
the tropical rivers and lakes are not as a rule charac- 
terized by any peculiar coloring or marking. These 
peculiarities, then, are not directly due to the high 
temperature and bright light of the tropics, but they 
are due to the character of the surroundings. 

Most of the colors must be considered to be conceal- 
ment colors. Slenopus hispidus, though so very con- 
spicuous when taken out of the water, was extremely 
difficult to see in the pool where I found it. I should, 
in all probability, have failed to notice it, had I not 
quite unintentionally and blindly touched it with my 
stick. Like all animals protected by concealment 
colors, it remained perfectly motionless when alarmed. 
When looking down on to the growing edge of a reef 
from a boat on a calm day, it is very difficult at first 
to see anything but the corals and sponges. After a 
time, when the eyes become more accustomed to the 
light, the fish may be distinguished. Those that are 
colored blue are much less readily seen than the gold, 
yellow, and red varieties ; but an examination of the 
fish that I caught myself, and were caught for me by 
the natives, showed that the fish in which blue is the 
prevailing color are much more frequent in the very 
shallow water, while those that were caught in water 
from 15 to 20 fathoms were more frequently reu or yel- 
low. The blue color seeins to be a protection for the fish 
from air-breathing enemies—the eagles, ospreys, and 
hawks; and as these enemies can only approach them 
from above, the colors are frequently confined to the 
dorsal sides. The red and yellow colors of the fish 
seem to be a protection from animals, such as the 
sharks, perch, and other carnivorous fish, that ap- 

»roach them from the deeper waters beyond the reefs. 

hus red and yellow fishes rarely have these colors 
confined to the upper sides, and many of the blue 
fishes are colored red or yellow ventrally. 

It is difficult to frame any general rule to account for 
the curious distribution of the colors of these animals 


teeth (such as the chetodons, trigger fixh, and sur- 

ns), are striped ; those that feed on other fish, and 

ave large wouthsarmed with carnivorous teeth, such 
as the Serranida@, are spotted. 

The only example of what appears to be a warning 
color that I have noticed occurs in connection with the 
spines on the tails of certain surgeons and trigger fish. 
Acanthurus achillis, for example, bas a uniform pur- 
ple color, but there isa bright red patch surrounding 
the formidable tail spines that give these fish the name 
of surgeons. Similar warning colors are very pro- 
nounced also in Naseus unicornis and Naseus litura- 
tus, and in some of the Balistida. 


THE BREEDS OF DOGS.* ‘ 
In our preceding articles we have shown that our 


shepherd's dogs, our watch dogs, our harriers and our 
hunting dogs are descended wore or less directly from 


| 
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in spots and stripes. Speaking in very general terms, 


for there are many exceptions, the fish that browse on | 


the corals, possessing small mouths and chisel-shaped 


Fries. 1, 2, 3.—CRANIA OF DOGS. 


Fig. 1.—Cranium of an adult French spaniel. Fig. 2.— 
Cranium of a two months’ old spaniel. Fig. 3.— 
Cranium of a dwarf Japanese dog. 


three specific types, the existence of which is demon- 
strated by fossil remains and the most ancient historic 
monuments. 

As regards the small house dogs we find no informa- 
tion as to their ancestry, either in paleontology or 
ancient monuments, and this proves that they area 
product of domestication. In faet,’such domestication 
already dated back several thousand years when the 
existence of small house dogs was first mentioned. The 
most ancient information in this regard is due to 
Strabo. ‘This Greek geographer, who lived in the last 
century before our era, somewhere says: ‘* There 
isa Sicilian city named Melita, whence are exported 
very beautiful and well proportioned dwarf dogs, 
which are called canas melitei.” It is thought that 
these little dogs of Melita, so petted by Roman and 
Grecian ladies, were nothing else than our present 


Oppian also, a Latin author of the third century, 
sy of a small breed of dogs that was found in 
the British Isiands, where it was used in hunting: 
* There exists for search,” says he, ‘*a certain breed of 
very brave dogs, small in size, but which is none the 
less worthy of being celebrated in our songs. They 
are raised by the wild Britons, who have the habit of 
painting the body, and who have given them the 
name of agassins. As for size, they in nowise surpass 
those worthless house dogs which yet fat on the leav- 
ings of our tables, They have an arched body, very 
little flesh, and many hairs that obseure the sight, but 
their feet are armed with very strong claws, aud their 
jaws with very sharp venomous teeth. However, it is 
for scent solely that the agassin has no rival, and it is 
eminently adapted for searching. . When this 
dog is taken on a true hunt, at liberty, he advances on 
the sly, his — close to the ground, and creeps along 
under the shelter of vine stocks and reeds. But, 
having reached the place where the hare has his home, 
our dog leaps with the swiftness of an arrow. . . . 
If he succeeds in surprising the animal, he very quickly 
gets the better of it with his sharp claws. Then he 
takes it in his jaws, and, in all haste, brings you the 
| burden, which is an enormous one for him. Panting 
and bending under the weight, he reaches his master. 


Fie. 5—MALTA OR HAVANA DOG. 


The latter, greatly pleased, hastens to go to weet him. 
Then, seizing both the conqueror and the victim at 
the same time, he lifts them high above Mother Earth 
and places them in a fold of his robe.” 

The wajority of the authors who have occupied 
themselves with the origin of the breeds of dogs have 
thought that the agassins spoken of by Oppian were 
nothing else than our present terriers, without reflecting 
that the latter have rough coats and are true hounds. 
It is evident that it isa question of griffon terriers, such 
as have existed in England from time immemorial, and 
from which are derived the nuwerous breeds of terriers 
(pow true house dogs, although still often employed 
against vermin), such as the Irish, Seotch, Gaulish, 
Bedlington, Dandie-Dinmont, Skye and other terriers, 
and even the little Brussels griffon and the German 
singe, which are derived from the first through degen- 
eration. We say degeneration. It is, in fact, degene- 
ration, the arrests of development, that are the prin- 
cipal cause of the formation of dwarf breeds. When 
we compare the skull of a pug dog, of a Blenheim, and 
especially of a Japanese chin, with that of a hunting 
dog of one of the typical species that we have already 
mentioned, we are struck with the great difference 
that such skulls exhibit. We observe that, in dogs of 
dwarf breeds, the cranium is rounded in such a way as 


to no longer show any traces of occipital or parietal 


Fie. 4—DWARF JAPANESE DOG. 


dogs of Malta (Melita, by corruption, having become 
Malta). These dogs, which, in the last century, under 
the name of lap dogs, were the joy of dowagers, were 
earried by the Spaniards to their American possessions 
and have returned to us under the name of Havana 
dogs. 


* Continued from SurPpLement, No. 508, page 12828. 


(sagittal) crests. Itis a conformation that we do not 
seein any species of wild ferines, not even in those 
that have the roundest head, like the cats. 

It is easy to see that the cranial conformation of the 
dwarf dogs is the result of an arrest of development and 
of an early uniting of the bones of the head. In Fig. 
1, we represent the cranium of an adult spaniel, in 
which we can see how greatly the occipital and sagit- 
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tal crests are developed. In Fig. 2, on the sawe scale, 
we represent the cranium of a young subject of the 
same breed, two wonths old, It can be seen that this 
latter cranium is perfectly rounded and that the sagit- 
tal and occipital crests are not yet even indicated. If, 
now, we compare this young cranium With that of an 
adult Japanese dog (Fig. 3), we see that the latter has 
the same frontal, parietal, temporal and occiptal con- 
formation, It has, thoreover, aborted superior nasales, 
asin the bull dog, so that these little dogs are the 
result of a double teratological phenomenon, the arrest 
of development of the bones of the cranium and arrest 
of development of the superior nasal bones and of the 
waxillary bones, 

The King Charles, the Blenheim and the pugs pre- 
sent the same Cranial conformation as the Japanese 
dog, but it isin the latter that the characters of the 
group are the most marked. In the harrier there is 
crowding back of the bones of the nose. The arrest of 
development is simple to such a point that a harrier’s 
cranium exactly resenbles that of a young English 
greyhound two or three months of age. The advent 
of dwarf dogs is evidently due to chance, like the ad- 
vent of the first bull dogs and the first terriers. Au 
endeavor was made to multiply these curious beings, 
and this gave rise to the first house dogs. Their rarity, 
the difficulty of preserving them and the curiosity that 
they excited having rendered them valuable and high 
priced, a successful effort was made to produce them 
by processes that were, and still are, kept secret, and 
that were possessed, and certainly still are possessed, 
by English, Chinese and Japanese breeders. This in- 
dustry is not only practiced with dogs, but especially 
with fowl. 

One of these processes consistsin the introduction of 
a certain quantity of alcohol into the food. Messrs. 
Maret and Combemale, professora at the Montpellier 
School of Medicine, have demonstrated that, by daily 
administering a non-toxic dose of alcohol to young 
dogs, there is brought about in them an arrest of de- 
velopment and an early coalescence of the bones of the 
cranium. It appears that the Japanese arrest the 
growth of the chtn (Fig. 4) by the use of saki, a spiritu- 
ous extract that they themselves make great use of. 
It is quite possible that it is from the extreme Bast 
that the knowledge of this method comes to us, for the 
industry of ry dwarf dogs has existed in China 
for ages. It is thence that came to us, two or three 
centuries ago, the pug and the little parlor spaniels, 
the King Charleses and the Blenheims. 

Thirty breeds of house dogs are enumerated, but all 
are not equally in favor, or to the taste of the day, if 
one may say so, forthe favor that certain of these 
breeds enjoy at a given moment is a pure matter of 
fashion. uch was made of the greyhound twenty 
years ago, and then it disappeared almost completely. 
It had replaced the pug, of which one would not have 
found two or three couples at the epoch in question. 
Now the pug has come to the surface again and shares 
the favor of ladies with the small griffons. To-mor- 
row we shall, perhaps, see the greyhound make its ap- 
pearance again. And so it is with all the fancy breeds, 
the principal ones of which we shall enumerate. 

The little Dalmatian or Danish dog, which, fifty 
years ago, accompanied every stylish equipage, has 
since almost totally disappeared. From time to time, 
we still occasionally see fine specimens of it. It isa 
relatively large dog, which has the size and appearance 
of alight brach, and is characterized by a coat hav- 
ing a white ground strewed with round black blotches 
of the size of a one or five franc piece. 

The poodle is derived from the hunting dog, and is 
very intelligent. There are white ones and black ones, 
and with woolly or stringy hairs. Black poodles have 
been wuch in favor for some years. 

What is called the Italian greyhound is a miniature 
of the English greyhound. It has a coat as fine as 
that of a mouse, of the same color or tawny gray. It 
lacks seent, like all the harriers. 

The Joulou is a diminutive of the dog of Pomerania. 
The white loulou, the companion of the driver of stage 
coaches, has disappeared with the latter. For some 
years past, the black loulou has been much in favor. 

The small parior spaniels have the head of the pug 
with large, drooping ears, which, along with the tail 
and the rest of the body, are provided with long, 
wavy, silky hair, recalling that of the pointer. 

Their names depend upon the colorof the hair. The 
King Charles has a black coat, with flame color in the 
lower regions. The Blenheim is piebald black and 
orange. The Prince Charles also is piebald, but of 
three colors, white, orange, and black. Finaliy, there 
isa fourth sub-breed, which is entirely orange russet, 
like the Irish setter. 

The pug is a bull dog in miniature, but with equal 
jaws. It has the coat of the mastiff, of cafe-au-lait 
color, and, like it, a black muzzle and wrinkled skin 
on the forehead. 

The English terriers are of numerous varieties. Some 
have a short-haired coat, like the fox terrier, which, 
morever, is tricolored ; the English terriers, some of 
which are all white, and others black and flame colored; 
and the bull terrier, which is a cross between the bull 
dog and the preceding. Others have a shaggy coar, 
such as the Irish terrier, which is entirely russet ; the 
Welsh terrier, which is blackish gray and flame colored ; 
the Bedlington terrier and the terrier of Airedale. Fi- 
nally, there are terriers with short limbs and generall 
long and wore or less shaggy hair, such as the Seote 
terrier, the Dandie-Dinwont and the Skye terrier. 
There are toy or dwarf terriers. some having a smooth 
coat, and others having long and bristly hair, such as 
the Brussels griffon and the affenpinscher or German 
monkey griffon. 

Finally, there is the Maltese or Havana dog (Fig. 5), 
which is entirely covered with long, silky, white hair, 
which causes it to resemble a more or less well combed 
ball of silk, and the Japanese dog (Fig. 4), which be- 
longs to the group of small spaniels, but :s still smaller 
and more exaggerated in all its characters.—P. Megnin, 
in La Nature. 


_ THERE is no way of softening wood without injuring 
its strength. There is nothing used by wood benders 
to soften the wood but steam or hot water. If the 
wood can be steamed under a slight pressure, so that 
it will be fally up to 212° when bent, it makes better 
bends. Where large quantities of the same pattern are 
to be bent, a machine is used to save splintering. 


TO THOSE WHO NEGLECT SHADOWS. 


THE art of wanaenie shadows is a tiatter of im- 
rtance in photography. The art of forming them 
as given rise to many Well known amusements. What 
child is there Who has not amtised himself in making 
silhouettes and in producing a series of figures as nu- 
merous as’ Varied with the shadow of his two hands 
unly? Is there not here an inexhaustible subject of 
amusement for an amateur The sil- 
houette of a subject is something characteristic. Upon 
seeing the shadow, we at once recognize—the screen 
that has prodaced it ! F 
Reader, you doubtless suspect that we are going to 
republish the story of the t who went to the 
curate to tell him that a ghost, having the form of a 
huge ass, followed him while he was walking in the 
moonlight along the wall of the church. We shall do 
better. We have here, in the figure, a series of draw- 
ings communicated by a kind contributor, and which 
show what can be made out of shadows, Doubtless, 
the humorous pencil that drew these silhouettes has 
sometimes indulged in a somewhat fantastic flight, but 
it must be admitted, after looking at them, that one 
would willingly let the prey go for the shadow.—La 
Science en Famille. 


MALARIAL MALADIES AND THEIR GEO- 
GRAPHICAL EXTENSION.* 
By Prof. ANGELO CKLLI, Director of the Institute for 
Experimental Hygiene at Rome. 


THE geographical domain of malaria on the surface 
of the earth is so vast that the limits allotted to my 


ial territory as sxaét as possible. This would be ex- 
tremely easy if Auch a chart were to be thesatie as that 
of the tharshy fegions; if tialaria, this malady so 
typical of the territory, existed solely in certain dis- 
tricts; if it wefe confined to certain species of vegeta- 
tion such as the marshy flora, rice plantations, ete. 
But on the contrary, to cite only a few examples, the 
malarial territory of ltaly is unfortunately much more 
extensive than the warshy surface, which measures 
nearly a million of hectares, while there is no malaria 
in the whole expanse of the Rio de la Plata, the banks 
and islands of the lower Parana, the pampas of Peru, 
even in wany places where there is wuch stagnant 
water or where the annual and estival temperatures 
exceed those of Rome. Under the same conditions, 
intermittent fever is relatively very rare in New Cale- 
donia, in wany points of the Australian continent, in 
the Bermudas, ete. 

Malaria is to be found in territories of very diverse 
formation. The surface of the Roman Campagna is 
composed of at least thirty-five various kinds of soil, 
and there is not one which may be termed a priori 
non-walarial. In Spain. they speak of the existence 
of malaria on granitic soil, and on the island of Ma- 
dang in New Guinea it has been found on formations 
of coral. 

It is true that, for the greater part, regions infested 
with malaria wore or less grave in accordance with the 
latitude, are alluvia of slight elevation. Such are the 
maritime districts of South and Southeastern Asia, 
of Africa, and of a large part of America, in the fluvial 
regions of these countries, and in Europe in the lower 
basins of the rivers of the Spanish Peninsula. the west- 
ern shores of France, the valley of the Rhone, the 
Netherlands, several poiuts in the valley of the Rhine, 


OF 


‘A STUDY OF SHADOWS. 


paper on this subject would not suffice for an enume- 
ration of the most important :valarial countries. and 
moreover, I should only repeat what has already been 
—— by Messrs. Hirsch, Lombard, Bouchard, 

udin and others. Nor would the time be sufficient 
if I were to give asynoptical exposition of the distri- 
oe of malaria in a geographical domain even more 

mited. 

I may remark that in the actual condition of science 
it is only possible to trace with tolerable approxima- 
tion a general line of dewarkation between the coun- 
tries where malaria prevails. In fact, it has been said 
that the extreme limit toward tbe north of the boreal 
hemisphere coincides closely with the isothermal line 
+ 5. evertheless, in examining one of the most re- 
cent meteorological charts we readily recognize that 
the said isothermal is exceeded at many points. We 
will perhaps approach the truth if we make the said 
line of dewarkation coincide with the isotherm + 4, on 
the other side of which will still be fonnd places where 
cases of malaria are observed, for example, Irkutsk and 
several other points of Siberia; Haparanda at the base 
of the Gulf of Bothnia (65° ¥ lat. N.); Jolianeshaav 
at the southern extremity of Greenland ; New Arch- 
augel in the peninsula of Alaska (57° 3’ N. lat.) Thus 
it will be seen that the domain of malaria in the north- 
= hemisphere at times extends to very elevated lati- 
tudes. 

On the other hand in the southern hemisphere. 
which is so poor in territory, it does not go beyond the 
88th parallel, and its line of demarkation may be nade 
to coincide with isotherm +- 15. 

As this coincidence is, however, only approximate, 
I prefer to confine myself to tracing the general lines, 
in order that with a nniform method we may be able, 
in the not remote future, to establish a chart of malar- 


_._ * From Medical Age. Translated by Mr. Jos, Helfman, Detroit, 


the mouth of the Elbe, and the coasts of the Baltic Sea, 
the regions watered by the great rivers which flow into 
the Caspian, Azov, and the Black Seas, the basin of 
the Danube, the plains and valleys of Thrace, Thessaly, 
and Greece, a portion of the coasts of the Adriatic, of 
the Ionian Sea, and of the Tyrrhenian Sea, particularly 
the Pontine Marshes, the Roman Campagna, the Tus. 
ecany Marshes, and a large part of the shores and of 
the valleys of Sicily and Sardinia. 

In all these regions there undoubtedly exists and 
flourishes a specitic vegetation—the parasite of malaria. 
But under fe conditions ? Does it lead to a free life 
there, or rather (after the manner of certain myxomy- 
cete in the cells of the superior plants) an endocellular 
life, as in the blood ? When the examination of a speci- 
men of soil shall permit us to wake diagnoses of malaria 
and its different forms, as we now make in examining a 
drop of blood, then we shall be able to draw a malarial 
map with the same exactitude as a geological chart. 

Until the present time man is the only thermometer 
indicating the presence and the degree of walaria. 
But this thermometer requires several corrections. It 
manifests, for example, the influence of race ; hence it 
is that populations inhabiting for centuries malarial 
regions experience their effects much less, and — 
even be relatively refractory: for example the blac 
race, certain races of the Coromandel, and, among the 
natives of the Himalayas, the tribes of Avalia, ete. 

We wust also take into account the fact that malaria 
is very variable. according to the month and the year. 
In certain periods of the year it ceases, and in others it 
assumes an epidemic character, as during the spring or 
the autamn in northern regions. In the spring it is 
mild, and lasts buta short time. [np summer and in 
autumn it is dangerous, as in the Roman Campagna, 
and it is only in summer and in autamn that in many 
districts of Russia it exhibits any degree of gravity. 
The rainy season also exercises an influence, as in the 
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case in Sumatra, in New Guinea, and generally in the 
tropical regions. 

To account for this local and temporary distribu- 
tion of walaria, and its varying geographical distribu- 
tions, the combined influence of temperature and hu- 
midity has been sugyested. Ln this respect it would be 
well to make at the same time and in the same places 
climatological and nosological investigations. In this 
manner, we would be able to ascertain exactly how 
and in what reciprocal proportion these meteorological 
factors exercise their influence—how, for example, in 
the northern hemisphere the malaria advances as far as 
the isothermal line + 4, while in the other hemisphere 
it reaches only the isothermal line + 15. 

Is this combined influence, indeed, the cause of the 
malarial pandewies ? 

In Latium the last general epidemic took place in 
1879. After heavy rains, during the spring time, the 
fever raged in places whence it had long disappeared. 
In waking upa malarial chart it would accordingly be 
necessary to distinguish the zones of endemo-epidemic 
from those subject to general epidemics or pandemics, 

Moreover, itis well known that in the same locali- 
ties the walaria way be aggravated or palliated by the 
labor of man, It will suffice to recall, on the one hand, 
the grand disturbances of territory, for example, in the 
digging of the isthmus of Panama, and, on the other, 
all the sanitary measures taken during the last two 
centuries. These efforts often only interrupt the de- 
velopment of malaria without destroying it—in such a 
manner that in asanitary chart the places formerly in- 
fested by walaria are to be in general indi ‘ated as zones 
of latent malaria, or ‘‘ zones once malarial.” 

Even without the intervention of man, malaria has 
during late years become more rare and loss dangerous 
in many parts of Europe and Ameriea, as for example 
in Holland, in many districts of Belgium, in several 
localities of the United States (New Jersey, Michigan, 
Florida, ete.) In other places, on the contrary, it has 
undergone sowe augmentation, for example in Sweden, 
in the mountainous districts of Virginia, ete. In order, 
then, to classify a malarial country, it is necessary that 
observations be there taken during a number of years, 
Thus, from time to time—say every ten years—we 
could make corrections of the malarial chart and could 
follow its course. The observers will have to be numer- 
ous, for here it will never do to generalize on the basis 
of data obtained at a single point. 

What a short distance sometimes separates, even in 
the most dangerous countries, the unhealthful loeali- 
ties from places perfectly habitable! The Sultanate of 
Dahli with its tropical malaria is very near to Singa- 
pore, the beautiful Naples of southern Asia. Of the 
chief cities of Europe, Rome, in the midst of a malarial 
region, is one of the most sanitary. 

These differences often vary with the altitude of the 
temperature. In fact, while in Germany the malarial 
zone is bounded by an elevation of 400 to 500 meters, 
this boundary rises in southern Italy as high as 800 
meters, and in the Himalaya mountains to about 2,000 
meters, and even more above the level of the sea. 

But especially in a vertical direction the malaria 
diminishes in gravity at altitudes much less consider- 
able. Thusin countries subject to dangerous fevers, 
as in the Pontine Marshes, in Calabria and in Sicily, at 
an elevation of 300 meters, there is a zone of much 
milder malaria, which serves as a refuge for the inhab- 
itants. 

A malarial chart should hence indicate the different 
degrees of intensity of infection. For this purpose it is 
nevessary to make conscientious medical observations, 
and as much as possible on disciplined individuals. In 
this respect the surgeons of the armyand navy (par- 
ticularly the French and English) have furnished and 
will be able to furnish still more precious material. 
Well directed colonial enterprises have afforded us 
some, and in the future will furnish still more. Finally, 
in civilized countries we may hope for much from the 
railroad surgeons, In order to demonstrate what may 
be obtained from the latter, [ may cite an existing 
ebart of the malaria prevailing along the Italian rail- 
roads But to establish exact distinctions it is neces- 
sary to agree on the different forms of malarial infee 

In the fever countries, the physicians usually perceive 
malaria everywhere under the most diverse clinical 
forms. The progress of diagnosis by examination of 
the blood has already shed much light on the question. 
Any malady whatever may affect an individual form- 
erly suffering from malaria, and may also be modified 
as malaria is itself modified by other dyscrasie condi- 
tions. But all these forms, modified by previous mala- 
rial infections, interest the clinician particularly, while 
medical geography concerns itself more especially with 
the actual forms of infection, whether they be isolated 
or associated with other infections, 

Among these forms of mixed infection, or, as M. 
Torti has termed them, proportionate maladies, those 
which have without doubt been observed among us 
are tuberculosis, pneumonia, and brocho-pneumonia 
with the lanceolate diplococcus ; erysipelas, with con- 
secutive septicemia trom streptococcus ; varioloid, and 
ulcerous enterocolitis. 

The coneurrent character of uleerous enterocolitis 
and the malarial affections causes us to believe in the 
probable existence of a doubleinfection of malaria and 
dysentery. The latter may by preference attack mala- 
rial patients, just as it attacks with greater readiness 
persons enfeebled by insufficient alimentation. But 
thatis not all. It has even been said that dysentery is 
wholly a malarial affection, and several authors have 
described it as simply a malarial dysentery. This con- 
fusion is due to the fact that in certain countries the 
two maladies appear and augment concurrently in 
gravity in proportion as we approach the equator. 

The same periodical course, sometimes the same fixa- 
tion, more persistent in the neighborhood of places 
abounding in stagnant water, and their development 
following the drying up of this water, are the charac- 
teristics which have been considered common to the 
two maladies. 


But without pretending that some of these relations 
may be simple coincidences, it is to be observed that 
dysentery possesses a character which imparts to it} 
local bearings different from those of malaria, that 
is to say, contagiousness. It accordingly propagates 
itself with dejections, may travel with wan, and! 
knows uq limits of altitude in any inhabited part. | 
Even in winter, in the midst of centers of population, | 
it may reach its maximum of intensity, : 


Is there any wtiological analogy between the two 
maladies? Is dysentery, at least in some regions, pro- 
duced by an amneboid parasite ? 

Passing this question, respecting which observations 
made in Egypt seem in a measure to justify an affirma- 
tive answer, we must remember that malaria way 
appear with intestinal symptoms. In the common 
instances of malignant fever (Bignani) we observe in 
the capillaries of the intestinal mucous membrane a 
large number of parasites, and vecrosis of the epithe- 
lium under the form of spots. In one case of choleri- 
form pernicious fever, an enormous accumulation of 
parasites was observed in the vessels, as also superficial 
neurosis of the mucous membrane. This latter affee- 
tidn may perhaps be the results of a unique and au- 
tonomous infection. 

But to generalize from these facts, can malaria be 
associated with cholera, as was stated in the observa- 
tions made by the English physicians of Indo-China? 
May it also be associated with yellow fever, as they 
pretend to have observed in the East Indies? The 
reply will be given by modern etiology. The latter has 
already shown several cases of typhoid fever and of 
mild concomitant or consecutive malarial infection 
during convalescence, 

Now, is the typho-malarial fever deseribed by the 
military physicians, in Algeria, in the American war, 
in the Turko-Russian war, and during the occupation 
of the isle of Cyprus, also a mixed infection? Exami- 
nation of the blood in certain cases of typho-malarial 
fever, ora fever sub-continuo-typhoidic, does not re- 
veal a double infection. In the few cases published 
with autopsy, they have found the organs melanotic 
and non-melanwmic, dealing therefore with anterior 
malaria and not with concurrent walaria. Besides, all 
the authors agree or the point that this fever is of a 
long duration and resists the action of quinine, while 
the most severe forms of malaria yield promptly to the 
action of this remedy. On the other hand, it is the 
custom, especially in warm countries, to attribute to 
the action of malaria every kind of fever. Hence we 
read in all the books that Massouah is not habitable 
for Europeans on account of the malaria. Exawina- 
tion of the blood in a large number of cases, typical of 
the Massouah patients, has excluded its malarial na- 
ture. The examination of the blood must, therefore, 
aid us greatly in egrrecting the malarial chart. 

What we know of the pathogeny of the malarial in- 
fection justifies our regarding it as absolutely similar 
to that of bilious hemoglobinuric fever, recently de- 
scribed in the tropical regions, for example, at Mada- 
gascar, in the Senegal, and at Guadaloupe. 

At Rome, I had occasion to observe the case of a 
traveler who came from the Congo, and found in his 
blood the same little parasites wliich we discovered in 
our summer fevers. Among us this form was rare. 
The hemorrhagic forms, in which we may have true 
hveematuria, are also of slight frequency. But in all 
cases of severe fever polycholia exists—produced by 
the elimination through the liver of the hemoglobin 
of the red, plasma-diaphorie globules which are affect- 
ed by premature necrosis. There exist besides other 
red globules which expire prematurely by losing the 
hemoglobin which dissolves in the plasma. If the 
latter does not exceed 60 per cent. (Pontich) of the total 
quantity, it is eliminated like bile by the liver, which 
gives rise to polycholia; in other cases hemoglobinuria 
may also exist, and, consequently, hemoglobinuric 
fever. Cases of simple hemoglobinuria have even 
been observed in individuals attacked by mild malaria. 
We cannot always succeed in provoking the access of 
hemoglobinuria by cold. We cannot then speak of 
malarial infection as associated with paroxystic hemo- 
globinuria. In all cases the question must be decided 
by examination of the blood. 

With respect to the geographical distribution of the 
different forms in our warm climates—for example, in 
the Roman Campagna—we find all the forms prevail- 
ing on the surface of the soil. What we observe at the 
hospital of Santo Spirito from spring to summer and 
toward autumn is to be observed also in going from 
northern regions toward the equator. Hence in Hol- 
land, in Germany, etc., they have generally, in all sea- 
sons of the year, rather mild forms, as with us during 
winter and spring (tertian and quartan), while in the 
tropical regions, the same as in Ltaly during summer 
and autumn, severe forms predominate, that is to say, 
the true diurnal fevers, or with the attacks closely ap- 
proaching one another, or remittent, or subcontinuous, 
and the malignant fevers. These dangerous forms in 
tropical regions are similar to those which have been 
observed in Italy, in Algeria, in Russia, in America; 
in the blood of the patients of all countries, as also of 
those who come from the Congo and from Madagascar, 
the same specific parasites have always been observed. 

Even in tropical regions, malaria is a periodical 
malady dependent upon the seasons; hence when the 
endemic passes away, tertian fever is the type which 
predominates, as with us during spring time, and, just 
as in all malarial countries, the influence of race is also 
to be observed. M. Martin has made, near Sumatra, 
the interesting observation that, simultaneously and 
in the same places, the Europeaus and the Chinese re- 
cently arrived are attacked by the severe forms, the 
Malays and Javanese by tertian, and the Tamils (who 
perform the most dangerous labors) escape, or suffer at 
most from quartan fever. On the other hand, under 
certain circumstances, the zones of mild malaria may 
change themselves into zones of severe malaria. As 
the result of an excessively warm summer, fevers siwi- 
lar to our estivo-autumnal fevers were observed in 
1826 on the German coast of the Baltic Sea; in 1854 at 
Breslau near an overflow of the Oder; in 1865 on a 
delta of the Elbe; and in 1859 in Lombardy, where ma- 
laria exists in rather mild forms, the French troops 
were attacked during the summer by severe forms of 
rewittent malarial fever. 

We may accordingly conclude that, considered from 
a clinical and epidemiological point of view, malaria is 
fundamentally the same everywhere on the surface of 
the earth, according to place and season, but does an- 
dergo transitory or more or less durable variations of 
intensity. These variations may even be epitomized 
in a single individual. By continuing to study in the 
same patients, during winter, the relapses of summer 
or autumopal fevers, we can observe the modification of 
severe into attenuated fevers. 

But is there a clinical and epidemiological unity cor- 
responding to the parasitic unity ? 

he different parasitic forms which one recognizes in 


the tirst microscopical examinatiou of the blood corre- 
spond to the severe. fevers of summer and autumn and 
to the attenuated fevers of winter and spring. Are 
these fevers species or fixed varieties, or are they gene- 
rieally different, as is affirmed by Messrs. Grassi and 
Feletti? Are they not rather varying forms of the 
same polymorphic parasite ? 

These are questions possessing an exclusively scien- 
tifie interest, and whieh may be definitely solved by 
artificial cultures of the parasite. However, while 
waiting for definite proof, let us be permitted to make 
the following observations: 

All the most important parasitic forms have the 
same commencement (little ama@boid bodies), the same 
life and the same endocellular nutrition at the expense 
of the red globules. Sporulation proceeds in a man- 
ner essentially identical, as also certain final phases. 

In the present state of science, a parasitic form, so to 
speak, of tertian or quartan fever, with premature 
sporulation, that is, before invading the whole red 
globule, is pot to be distinguished essentially from a 
slightly pigmented parasitic form of summer fever. 

The most important difference lies in the rapidity of 
development. In this respect: 

1. The cycle of development my! be very rapid, and 
we will have, without pigment, the forms of certain 
malignant infections. 

2. The cycle of development may be rapid, and we 
shall have the slightly pigmented forms of :estivo-au- 
tumnal fevers and certain intermittent fevers (double- 
tertian, triple-quartan) with attacks in close succession. 

3. The cycle of development may be slow, with gra- 
dual invasion of the red globule and with formation 
of spores in a number more or less great, and we will 
then have tertian or quartan fever. 

These varieties of development may depend not only 
on different conditions, individual or congenital, of 
the organism, but also upon the centers in which they 
live. Among these latter conditions, the best known 
is the influence of temperature and humidity or that 
of the seasons and climates. Owing to this influence, 
in a zone of severe malaria, we find the summer and 
autumnal forms, and those of summer and spring, and 
hence we shall find different geographical zones of mal- 
aria, more or less severe, as we proceed from the malaria 
of northern countries toward tropical malaria. 

In the foregoing classification are wanting the forms 
to which the first observers had attributed the most 
importance, viz., the filamentous. According to Lav- 
eran, these latter are still the most perfect forms, the 
true parasites of malaria, while everything would seem 
to support the belief that they are the forms in de- 
struction. 

There are wanting, besides, the semi-lunar corpus- 
cles. But to-day we know that they bear no relation 
to the fever, that they do not cause sensible destruc- 
tion of the red globules, and do not manifest the 
action of quinine. 

With respect to the morphology of these forms, and 
particularly their manner of reproduction and their 
relations to other parasitic forins, there is yet much 
doubt, and even comparative parasitology of the blood 
has not yet succeeded in shedding all desired light on 
this subject. 

It has been sought to solve the question of the unity 
or plurality of the parasites by experimental inocula- 
tions, The blood of patients suffering from well de- 
termined types of fever has been inoculated. In 
several cases it has been possible to reproduce the type 
and the corresponding parasitic forms, in other cases 
it has not been possible. The explanation of these dif- 
ferences is still in the domain of hypothesis. It is by 
reason of these latter facts, while awaiting further in- 
vestigations which are to give us definite proof, that I 
hold it justifiable to admit that the clinicai and epi- 
demiological unity corresponds also to the parasitic 
unity. 

RESUME. 

1. It would be serviceable to prepare a chart of mala- 
ria, as exact as possible. This chart shonld be prepared 
under the co-operation of the epidemiologists of all 
countries, the surgeons of the army, of the navy, of 
railroads, of colonial enterprises, ete. 

2. It would be well to adopt a uniform method for 
all the investigators, distinguishing the endemo-epi- 
demic zones, according to the degree of intensity, as 
mild, severe, and very severe, and as far as possible the 
zones of general epidemic character and the zones for- 
malarial. 

3. It would be well to gather these observations dur- 
ing several years and at as many points as possible, 
confirming, wherever this would be necessary, the 
observations by the examination of the blood, and 
completing them as far as possible by meteorological 
observations. 

4. Among the forms of malarial infection, those 
which are the most interesting from an epidemiologi- 
eal point of view are the forms of first invasion, and 
those which are associated with other infections. 
Among the latter we have up to the present time 
tuberculosis, pneumonia, broncho-pneumonia, erysipe- 
las, septicemia, varioloid, typhoid fever, ulcerous en- 
terocolitis and, perhaps, also dysentery. It is probable 
that the fever termed typho-malarial is not malarial, 
while bilious hemoglobinuric fever is malarial. 

5. While awaiting definite morphological proof, we 
are aliowed to admit that the parasitic unity corre- 
sponds also to the clinical and epidemiological unity 
of malaria. 

Rome, Italy. 


AN EXAMINATION IN PHARMACY. 


I ENTERED the business about fourteen years ago, 
and during the first four of five years, in addition to 
shop duties, I went in for and obtained first-class 
certificates in the South Kensington examinations in 
elementary and advanced chemistry, but did very lit- 
tle else in the way of study, while of the remaining 
nine years I have not been able, owing to ill health to 
attend business more than half the time. Two years 
ago, however, I obtained a first class South Kensing- 
ton certificate in elementary botany, but with that 
exception I did little earnest study until last spring, 
when I went to one of the large schools of pharmacy 
with the intention of going in for the July minor; but 
after a couple of months of moderately hard study I 
was again put back for four months by illness, and it 
was after that I took to my books again with the De- 
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These slight personal notes suffice to indicate the 
condition I was in mentally. I felt not very sure 
about any of the subjects ; | had done my best at the 
books, and was fairly expert at the practical subjects, 
but | knew that much of what I had learned of the 
sciences in years gone by had evaporated, — but 
a faint residue of general principles. Upon this I had 
tostart work, and had made fair progress when | came 
up to London a week before the examination. 

The first day at Bloomsbury Square I spent in inter- 
viewing those who had been freshly plucked (passed 
men were generally too elated to give very coherent 
accounts), and their discouraging reports gave me the 
idea that I bad not the ghost of a chance. So I re- 
solved to interview no more unfortunates, and the rest 
of the days I devoted to looking up stray facts and ex- 
amining the speeimens in the museurm. 

| prepared myself bodily, as recommended in a back 
number of the Chemist and Druggist, by taking the 
following tonic for four or five days previous to the ex- 
amination 


A teaspoonfnl three times a day, and a double or 
treble dose just before going in. 

Whether it was due to this or not, I ean only say 
that as the day approached, I felt less and less nerv- 
ous, and on the day itself I felt cool and coileeted, 
instead of being, as I was afraid, judging from my 
somewhat excitable temperament, so nervous as to be 
ata great disadvantage ; and when once in the room 
nothing occurred which was atall likely to induce 
nervousness, iny examiners all treating me with great 
courtesy and consideration—in fact, the much-dreaded 
viva-voce partook more of the character of a conver- 
sation with inquisitive friends than of a cross-examin- 
ation by a more or less bullying counsel, as I bad been 
led to suppose. On presenting myself at the examin- 
ation hall I was at once sent off to 


PHARMACY, 


in which I was taken in hand by Mr. Tanner, who first 
gave me to recognize tr. opii ammon., questioning me 
as: How was it made? How much opium in a pint? 
How much in an ounce? Why was not morphia pre- 
cipitated by the ammonia ? He showed me two or three 
extracts, which I bad a difficulty in recognizing. He 
remarked that extracts, as a rule, were difficult of re- 
cognition, handed me ext.. colchic. acet. as one more 
eastly recognized, and again asked, How was it made ? 
Why allowed to stand ? What did feculence consist of ? 
What would be the consequence of feculence not being 
removed? Showed me aq. laurocerasi. What was its 
strength of hydrocyanic acid? How much was that 
in 1,000? How was strength estimated ? Why add so- 
lution of soda? I was also asked to give another pro- 
cess of estimation, and I stumbled a little here, but 
on receiving a hint from him that there was a gravi- 
metric process, I remembered it and gave him an out- 
line of it. Ung. galle# ec. opio was next given, the ques- 
tions asked being—What was its strength? What basis? 
What other vintwent was similar in color? Told me 
ung. bellad. What bases were used for B. P. oint- 
wents? How was ung. hyd. nitratis made? Was the 
iuereury mercurous or mercuric ? I was then dismissed 
to the ‘‘fanking”™ chairs, having been able to give fairly 
satisfactory answers to almost all the questions; but 
twice or three times when I stumbled I received a kind 
hint which helped to set me on my feet again.. My next 
subject was 
CHEMISTRY, 


in which I was examined by Mr. Davies, who first 
asked me to recognize HgCl,, Pb;O,, NaHO in sticks 
({ ealled this potassic hydrate), KC.H;0., Am(Cl, 
Fe,2PO0,, PbI, (which I did not identify). The ques- 
tions were somewhat as follows: Give the formula of 
each. How was each made? Give equations for the 
manufacture of Fe;2PO,, and for the action of nitric 
acid on red lead. How much CO, by weight is ob- 
tainable from 10 grammes of Na,CO;, and what volume 
would it occupy ? What other oxide of carbon is there? 
How made? How would you prepare a definite quan- 
tity of it? He then gave me a solution to test, which 
I found to be acetate of sodium, and then he question- 
ed me a little on my method of proving it. ow dis- 
tinguish the red coloration produced by the acetate 
with ferric chloride from those produced by sulpho- 
eyanides, or meconates. I could not answer this satis- 
factorily, so he told me what the distinctions were. On 
my asking for sulphureted hydrogen I was told that 
I should find a solution of it among the other reagents. 
I found it labeled ** hydrosulphurie acid.” Mr. Davies 
then gave me phosphate of calcium to test, and as I 
fortunately knew the special test for it (ammonium 
acetate and chloride of iron) Isoon proved it. Next he 
took me on physics, and asked : What wasair? How 
prove the oxygen in it? How prove it to be a chemi- 
cal mixture, not a chemical compound? I told him 
one method, but he said that shaking it up with 
recently boiled water, and noting that some of the 
oxygen was dissolved, was a better way. What was 
that instrument on the table? A barometer. What 
was its use? He told me to select a specific gravity 
flask, and asked: What wasit? How take the speci- 
fic gravity of a solid soluble in water? Had one sum 
to work out in connection with specific gravity which 
he did not require me to finish, as he said he saw I 
knew how to do it. 

This ended my examination in this subject, through- 
out which Mr. Davies was very friendly, giving me op- 
portunities of correcting myself three or four times 
when I made slips in one of the equations, and in the 
working of the sums, ete. 


MATERIA MEDICA. 


Mr. Druce next took me in materia medica, showing 
me the following specimens, and asking the botanical 
sources, habitats, and natural orders of each : Calabar 
bean: What was its active principle ? Was it an alka- 
loid, or what? What were the B. P. preparations of 
it? Santonica (two varieties): What was its active 
principle? What did ‘“ Maritima” mean? Eider blos- 
som. Cinchona Calisaya, I think it was; I ealled it 
so, at any rate. Jalap (two kinds): Which was the 
“false” jalap? Balsam of Tolu: What was it? What 
was the definition of,a balsamic resin? What was its 
active principle? Lobelia: What was the meaning of 


**Inflata”? To what part of the plant did *‘ lnflata” 
apply? Icould not tell him this, In what form was 
it usually imported? Black hellebore. Veratrum viride. 
Belladénna leaves: What was the active priuciple ? 
Jaborandi, Eucalyptus leaves: What was the active 

rinciple? Was the oil fixed or volatile? Cherry daure/ 
eaves: Active principle of aq. laurocerasi? Percent- 
age of HCy? How much was that? (lio 1,000.) This 
ended wateria medica. I missed some of the habitats 
and natural orders, and failed to recognize one or two 
of the specimens, and generally felt that | had not done 
so well in this as in the two previous subjects, 


BOTANY. 


After ten minutes or so on the chairs I was sent to 
botany, where [ had Mr. Bowen, who first handed me 
a few fresh plants for recognition; but as practical 
botany is not a strong poiut of mine, I did not do very 
brilliantly over these, and was not sorry when he 
changed the subject wore toward structural botany. 
He gave me aplant to describe botanically and then 
asked me several questions as to the functions of leaves 
and their structure. Had the leaves of aquatic plants 
any stomata? What was the simplest plant I knew? 
I said the snow plant. ‘* Yes,” he remarked, ‘* but the 
yeast plant is equally simple.” Describe the general 
structure of a cell. Give composition of cell wall, and 
of protoplasm. Where were the nitrogen and sulphur 
obtained from? Mr. Bowen gave we a question or two 
on cell formation, and asked if I knew anything about 
the process of reproduction known as‘ conjugation of 
cells.” I did not, He then gave me a lecture, illustrated 
with pen and ink sketches on his blotting pad, on this 
subject, lasting five minutes or so. I was ail the more 
interested in this, and took it asa sign that I pleased 
him pretty well. Hethen showed mea jaborandi leaf, 
which I recognized after receiving a hint from him as 
to its habitat. What was the fruit of wheat? What 
was the inflorescence of wheat? What were the bota- 
nical names of wheat, oats, barley? This finished 


botany. 
I was then told off to 
DISPENSING, 


where I found wyself under Mr. Greenish’s wing. He 
gave me the following, saying that he would give me 
an hour to do them in, and asking if I did not think 
an hour was sufficient, which I| certainly did : 


M. Ft. mist. 
Two teaspoonfuls twice a day. 


One every night. 

I set to work very deliberately, and got them done 
without flurry about twenty minutes short of the 
hour, and then had the following ointment to dis- 
pense : 


Sig. : The ointment. 


This, of course, presented no difficulty. I rubbed 
the oxide and subnitrate very smooth with olive oil 
before adding the vaseline. After my work had been 
examined I was once more relegated to the ‘funkiug 
chairs.” I was in the dispensing room a much shorter 
time than I had expected. I may say that during the 
time I was in the room I noticed nothing at all ap- 
proaching the badgering of candidates which is popu- 
larly supposed to be the habit of one of the exam- 
iners. 

Considerable doubt exists as to what is and what is 
not allowable in examination dispensing, but I think 
it may be taken for granted that whatever wmwethods 
would be sanctioned in any first-class dispensing estab- 
lishments would be considered allowable by the ex- 
aminers. 

PRESCRIPTION READING, 


which was my next and last subject, was one which I 
was rather nervous about, owing to the discouraging 
reports I had heard of the rate at which candidates 
were being: rejected in it; but, evil reports notwith- 
standing. I found that I was asked little by my ex- 
aminer (Mr. Taylor) which I was unable to answer, 
and the six or seven prescriptions he gave me to read 
in extended Latin were such as way be met any day in 
an ordinary dispensing business, and presented no un- 
usual difficulties in the way of illegibility. Mr. Taylor 
asked me the doses of the following: Ext. nuc. vom., 
ext. bellad., ext. bellad. alcohol., tr. nucis vom., tr. 
bellad., hyd. bichlor., liq. hyd. bichlor., | strych- 
nine, liq. arsenicalis, arsenic, strychnine, and a few 
others. What was syr. ferri phosph. c.'quin. et strych- 
nia? What was the proportion of strychnine in it ? 
ave a the following to put into full Latina : 
e of— 


Subcarbonate of bismuth.......... . 80 grains. 
— = 
ucilage of tragacanth............. 144 oz. 


Make a mixture. One-twelfth part to be taken every 
five or six hours when difficulty of breathing comes 
on, 

This concluded my last —y 4 and then followed ol 
few minutes’ suspense before | learned whether I h 
obtained sufficient marks in the aggregate to pass me. 
However, the chairman soon called me up, and with a 
bland smile and shake of the hand informed me that I 
had satisfied my examiners, and congratulated me on 
it. I then took my departure, feeling at peace with 
mankind in general and examiners in particular. 

My experience in the examination room entitles me 
to say that if a man understands what he is talking 
about he will not be called upon to answer any abstruse 
questions; but if a candidate gives a correct answer 
more by foreeof memory than because he understands 
the principles involved, and is consequently unable to 
explain his own answer when cross-exami on it, it 


, 


is only natural that an examiner should suspect that 
he is crammed. Then he proceeds to apply the * con- 
firmatory test” of more searching questions, under 
which the candidate possibly breaks down, and retires 
with the idea that the examiner was very wuch down 
upon him ; but had he not beei: crammed more or less, 
he would probably have had much simpler question= 
—Chem, and Diuggist. 


A SIMPLE AND RAPID METHOD OF 
GRAVIMETRIC ANALYSIS. 


By G. H. BAILEY, D.Se., Ph.D., and J. ©. Cain. 


THE method is practically that by which the specific 
a of a solid would be taken, viz., by means of 
weighing in suspension in liquid. Although in this 
way the weight of the solid suspended ina liquid is 
frequently made use of as a meaus of determining its 
specific gravity, we are not aware that conversely the 
specific gravity (known or determined once for all) has 
ever been made use of for ascertaining the actual 
weight of a precipitate directly and without it being 
separated by filtration from the liquid. Some time ago 
Dr. J. Grossmann, a member of our society, made some 
d investigations in the direction indicated, 

ut these were not published. 


DESCRIPTION OF APPARATUS. 


An ordinary specific gravity bottle wight be used for 
the determinations, or even a 100 ce. flask. Indeed, the 
first part of our work was carried out with such a flask. 
The former, however, had its inconveniences. aud the 
latter was too wide in the neck to admit of sufficientiy 
accurate measurement. We therefore constructed a 
form of flask and fittings thereto which should over- 
come these difficulties. The 100 ce. flask is made in 
two parts, as shown in Fig. 1, the neck being in a 
separate piece and accurately ground into the body of 
the flask. It is desirable, indeed, to make the neck 
almost capillary for the purposes of accurate reading, 
so that to facilitate the introdnetion of the liquid (and 
suspended matter) into the flask, it is necessary to 
wake this capillary neck removable. With the arrange- 
ment shown in Fig. 2, it is easy first to fill the flask, A, 


Fie. 1. Fie 2. 


with the liquid and precipitate, and then fit in the 
capillary neck, and add a little more liquid until a 
given mark on the stem was reached, he stem is 
furnished with graduations in willimeters. These serve 
not only to adjust accarately 100 ce. of liquid at 4° C., 
but also (the capacity of the stem being once for all 
determined) enabled usto get rid of the troublesome 
cooling (or warming) process used in specific gravity 
determinations where all weighiugs are made with the 
liquid at a given tewperatare. For instance, if the 
liquid at 4° C. (point of maximum density for water) 
stood at division 6 for 100 ce. liquid, and at 10° C. it 
stood at division 9, it is evident that when working at 
10° C. the flask must be filled up to division 9 to repre- 
sent 100 ce. of liquid at the point of maximum density 
of water. In order to further facilitate the introduc- 
tion of the liquid containing the precipitate into the 
body of the flask, especially as 150 or 200 cc. of clear 
supernatant liquor had to be decanted off for another 
purpose, the cup-shaped vessel, C, also ground so as 
to fit into the flask, is used. 


METHOD OF WORKING. 


First, the specific gravity of the substance precipi- 
tated is carefully determined by ascertaining (@) weight 
of flask and air, and then deducting from this the 
weight of 100 ce. of air ; (5) weight of flask and 100 ce. 
of water at 4° C.; (c) weight of flask filled to 100 ee. 
mark with water and the substance whose specific 
gravity was to be determined. The following values 
were obtained : 


Silver chloride precipitated in the hot.... 5°298 
Silver chloride precipitated in the cold... 5287 
Copper oxide precipitated in the hot...... 6514 
Ferric hydrate precipitated in the hot... 2-588 
Barium sulphate precipitated in the hot.. 4651 
Barium sulphate precipitated inthe cold. 4612 


Each of these values is the mean of several determina- 
tions which closely agreed among themselves. It wili 
be seen that, as might be expected, the density of the 
product varies sowewhat according to the cireum- 
stances under which the precipitation is effected. The 
determivations wade in the hot were boiled for some 
time, as in the ordinary course of analysis, and the 
values were practically uninfluenced, as far as our ex- 
rience goes. by prolonging the period of boiling, or 

y the state of dilution when the precipitation is effect- 
ed, at. any rate within such limits as occurred iu actual 
practice. In order, however, to make use of these 


namwbers in the inverse manner for ascertaining the. 


weight of a given precipitate, it is not necessary to re- 
place the supernatant liquor by water, for by using 
two similar flasks, 100 ce. of the clear supernatant 
liquor may be run off into one flask, leaving the pre- 
cipitate and supernatant liquor occupying 100 ce. in 
the other flask. Some of the supernatant liquid may 
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also be transferred to a sttiall wash bottle for conveni- 
ence of washing down any precipitate which rewains 
attached to the sides of the ctip-shaped Vessel. The 
actual determination of the weight of the pre¢ipitate, 
W, now takes this form: 

(w'—w) Vs 


Vs—W 


w = weight of supernatant liquid and precipitate, 
w = weight of known volume (say 100 ce.) liquid. 
s = specific gravity of precipitate. 

V = volume of the flask (say 100 ce,). 


As an instance of the weighings to be made, we give | 


the following numbers, obtained in determining the | 


amount of chlorine (as silver chloride) in a solution of 
common salt : 


Flask and liquid with silver chloride.......... 
Fiask only (determined once for all)........... 


w’ = 102°579 


123551 


20-972 | 


éolor, and distributed throughout were numerous bril- 
linut little etystals, almost black in color, and remind- 
ing one forcibly of natural hornblende. In addition to 
these crystals of hornblende, pyroxenic crystals resem- 
bling those of the atigite family were also found in the 
flasks, together with cfystals of feolite and of a variety 
of orthoelase felspar. And, finally, sottie exquisite little 
|quartz crystals were observed, showing cavities con- 
| taining liquids and bubbles resembling those of natur- 
al rock crystals. 


KAOLIN BEDS. 


A PAPER by W. O. Crosby in Technol: Quarterly 
describes the kaolin beds of Blandford, Mass., which 
have, during the past year, only just been opened up 
sufficiently to allow of an examination of the geological 
surroundings and the formation of an opinion as to the 
origin of the deposits. 

He describes the geological position in considerable de- 
tail, and from a consideration of it the kaolin appears 
| to have been derived from large veins of coarse pegma- 
| tite or endogenous granite, containing little mica, and 
| consisting chiefly of felspar. It is clearly a product of 


—— 
Flask and liquid. . 122°341 | decomposition sit in pre-glacial times—a genuine 
Flask only (determined ones for ‘all)... cewceeccee. 21°724|)Temonant of an ancient sedentary soil, which has es- 
: caped the erosive action of the great ice sheet. 
w = 100°617 he following is an analysis : 
Pe 
1°962 x 529'8 32-03 
Two weighings only are, therefore, required. The fol- Magnesia.......... O54 
lowing numbers obtained by this method will show Oxide Of iPOn....-.0..seeeeeeeeeeeeeeeeees Trace 
the extent of the variation which may be expected | Lime ....... «+... ssseeeceeeeersereeee Trace 
with careful working. ‘The silver chloride determined Alkalies (Ka O and NasO)..... cecccceccees Trace 
gravimetrically was found to be 2°422 grins. 
Grms, 99°88 
»> 499 
Experiment gave: .... The structural features of the kaolin, the scattered 
“ 2:420 cystals rotted to mud still intact in form, go to 
“ 4° 2°424 | prove that the kaolin was never washed into the posi- 


That is to say, the error in a chlorine determination, 
taking the value which shows the greatest divergence, 
will amount to less than one-twentieth per cent. It is 
not, of course, contended that the method is to be pre- 
ferred to the ordinary gravimetric determination on 
the score of accuracy, but rather that it effects a saving 
of time, especially where a number of similar deter- 
minations have to be made from day to day, and where 
the amount of material is sufficient to yield a precipi- 
tate of two or three grammes. As a matter of fact, a 
determination may be made, after the precipitate has 
been effected, in half an hour, and a dozen similar de- 
terminations done simultaneously in a dozen flasks 
would occupy very little more additional time than 
that required to make the necessary weighings. Of 
course the analysis of a substance involving several de- 
terminations—such as the iron, copper, and sulphur 
in a cupreons pyrite—can be made quite as readily. A 
determination of iron and sulphurie acid in a solution 
of ferrous ammonium sulphate gave the following re- 
sults : 


tion in which it is found. 


A New Catalogue of Valnable Papers| 


Contained in ScrENTIFIC AMERICAN SUPPLEMENT 
during the past ten years, sent free of charge to any 
address. MUNN & CO., 361 Broadway, New York. 


THE SCIENTIFIC AMERICAN 
Architectsa@ Builders Edition, 


$2.50 a Year. Single Copies, 25 cts. 


This is a Special Edition of the ScIKNTIFIC AMERI- 
CAN, issued monthly—on the first day of the month. 
Each number contains about forty large quarto pages. 
equal to about two hundred ordinary book pages, 
forming, practically, a large and splendid Magazine 
ot Architecture, richly adorned with elegant plates 
in colors and with fine engravings, illustrating the 
most interesting examples of modern Architecturai 


Found. | Calculated. 

0 8642 0° 8233 


The following observances have suggested Seinen 
in the course of working out the details of this method | 
of analysis: (1) Where the precipitate forms a double |! 
salt with any of the substances existing along with it | 
in the solution, regard must be paid to this (as it must 
also in the gravimetric method) and preeautions taken. 
Some soluble salts (the alkalies, for instance, by barium | 
sulphate) are really carried down with the precipitate 
where the solution ie a concentrated one, and must be 
washed out with hot water. It is best, however, to pre- 
cipitate with the precautions usually observed, using 
dilute solutions. (2) The method can only be recom- 
mended where a sufficiently large quantity of precipi- 
tate is obtainable—say 2 grms. Of course it is possible 
to work with small quantities, but then the experi- 
mental error becomes large, unless greater care is exer- 
cised than is to be expected in routine determinations. 
(8) For determinations where the precipitate cannot 
be washed free from the other liquor without loss, this 
method may be recommended as preferable to the 
gravimetric method. Such are the determinations of 
fluorides, borates, phosphates, and several of the more 
troublesome sulphides. In the latter case the precipi- 
tation can be effected by passing the sulphureted hy- 
drogen directly into the flask, and thus all fear of al- 
teration by oxidation, ete., is avoided.—Jour. Chem. 
Industry. 


ARTIFICIAL HORNBLENDE. 


THE mineral hornblende has been artificially repro- 
duced in well-formed erystals by M. Kroustchoff, and 
an account of his experiments has been communicated 
to the Comptes Rendus. His process essentially con- | 
sists in digesting together for a long period of time, in 
vacte, and ata high temperature, the various oxides 
contained in natural hornbleodic amphiboles, in pres- 
ence of water. Small flasks of green glass were employ- 
ed, each of which was exhausted by means of a Spren- 
gel pump after the introduction of the substances to 
be digested together. The ingredients digested con- 
sisted of, 1, a dialyzed 3 per cent. aqueous solution of 
silica ; 2, an aqueous solution of alumina obtained by 
dissolving alnwinum hydrate in an aqueous solution of 
aluminum chloride and subjecting the solution to dialy 
sis ; 3, an aqueous solution of ferric oxide obtained by 
the addition of ammonium carbonate to ferric chloride 
in such quantity as to redissolve the precipitate first 
formed, and dialvzing the solution ; 4, carefully pre- 
pared pure ferrous hydrate ; 5, lime water ; 6, freshly 
precipitated hydrate of magnesia: and. 7, a few drops 
of caustic soda and potash, The mixture present- 
ed the appearance of a gelatinous mud. The ex- 
hausted and sealed flasks were placed in a specially 
constructed iron many-chambered furnace, and heated 
for three months to a temperature of 550°C. At the 
expiration of this time the appearance of the contents 
had entirely changed, having become much darker in 
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